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DESCRIPTION

AUTOMATED GUIDED VEHICLE, OPERATION CONTROL SYSTEM AND
METHOD FOR THE SAME, AND AUTOMOTIVE VEHICLE

FIELD OF THE INVENTION

The present invention relates to a plurality of automated guided

vehicles or automotive vehicles that have the function of self-running, and an

operation control system and method for these vehicles. In particular, the
present invention relates to a technology for transmitting information

between a plurality of automated guided vehicles and their control units, as

- well as among a plurality of automated guided vehicles.

BACKGROUND OF THE INVENTION

Conventionally, running control of an automated guided vehicle used
for an automated guided vehicle system, which is intended to be automatized
and laborsaving, generally employs a guidance system by fixed routes
without tracks, which is advantageous in view of the cost and technology.
Such fixed routes are determined by guidance lines, for example guidance
tapes attached on the floor of an unmanned warehouse or a factory. An
automated guided vehicle runs automatically along the guidance lines while
detecting the guidance lines electromagnetically or by means of an optical
system using a line detection sensor. Such guidance lines are generally

formed as continuous or circular running routes and designed such that




Abstract: ABSTRACT A waiting tinme of an autonmated guided veRigh 8o05S
subst ant.i al I}/ elimnated by signifi- cantly shortening the co ni cation
time of VYRGS nformation, and the transport efficienBGTPOIAR48ut omat ed
gui ded vehicle as well as the operating rate of work stations and

production lines as a whole are inproved, and in addition, the
flexibility of an operation control systemfor the automated guided
vehicle is inproved. An automated guided vehicle I includes a wreless

| ocal ar eashetiwirdaitriaptiag pbths bod chagginggiread arepedvidecdyt sevdiral platds  an
operation control unit connected to the |local area network or w th another
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| guidance lines, a plurality of work stations are positioned for loading and
unloading articles to be transported, and charging stations are positioned
5 inside the circular path.

Furthermore, a plurality of automated guided vehicles are positioned
on the above-mentioned guidance lines. When a transport request is given
to an operation control unit from a factory host computer that controls factory
facilities and work stations via a local area network (LLAN), after running

10 data and information related to the transport is given from the operation
control unit by radio, these automated guided vehicles start running based on
a start instruction to conduct an instructed transport or work order.

Now, the conventional system of transmitting information between

the operation control unit and the automated guided vghicle isa

15 communication system in which the control part of the operation control unit
is connected to a radio with a cable conformable to RS8232C, the control part
of the automated guided vehicle also is connected to a radio with a cable
conformable to RS232C, and the radios communicate with each other, for
example, with a SS radio system (spread spectrum system). The control part

20 - of the operation control unit transmitted a command to the radio with serial
communication via the RS232C cable, and the radio of the operation control
unit transmitted the command by radio with the SS radio system to the radio
of the automated guided vehicle, and thus, the control part of the automated

guided vehicle received the command from the operation control unit with




anot her automated guided vehicle and information related tpahbg opgisomat ed
gui ded vehicle itself, and a control part 14 for controlling the wreless
lTocal aWOP2R#Mork adapter and the nenory part. 4 Apri F’Cfﬁg?}/ﬂ% 02/ 33498
PCT/ JPOL/ 09048 DESCRI PTI ON AUTOVATED GUI DED VEHI CLE, OPERATI ON CONTROL
SYSTEM AND METHOD FOR THE SAME, AND AUTOMOTI VE VEH CLE FI ELD OF THE

| NVENTI ON The present invention relates to a plurality of automated gui ded
vehi cl es or autonotive vehicles that have the function of self-running, and
an oper at setialcenihahi@y®nena ahd R8A3aHedle. t hese vehicles. In particular,
the 10 present invention relates to a technology for transmtting
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control units, as well as anong a plurality of "automated gui ded vehicl es.

BACKGROUND, . . Y i | Y a L, |+ co 0 n
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which is inftended.to.be automati zed and, | aborsaving, generally enploys a
gui dance sORYOGPIRNE 1% 8 FOPFRRHAD 'WF’P""&E%‘E’C £8h i s advant ageous in
vi ew of_the cost_and technology. _Such fixed routes are determ ned by
gui dande |ines, Fist,avbama sugningdeia dovalepd {D4ukregnest isreenh&rom 88r of an
unmanned war ehouse or a factory. An automated gui ded vehicle runs
aut omat i cahhkpnadted guided vehidlenoen opaaticni doatroll emés the gpétaiogucoddrale | i nes
el ectromagnetically or by neans of an optical

unit writes running data and additional information related to a transport

D)

into a memory and first transmits the running data to the automated guided
vehicle. To confirm receipt of the running data, the automated guided

‘10 vehicle sends a running data transmission acknowledgment to the operation
control unit. Upon receiving this message, the operation control unit then
transmits the additional information to the automated guided vehicle. To
confirm receipt of the additional data, the automated guided vehicle sends an
additional information transmission acknowledgment to the operation control

15  unit.

Thus, the running data aﬁd the additional information are
transmitted to the automated guided vehicle, so that the operation control
unit sends a start instruction to the automated gnided vehicle after
confirming that the automated guided vehicle is ready to start. To confirm

20  receipt of the start instruction, the automated guided vehicle sends a start
instruction acknowledgment to the operation control unit and starts running,
The automated guided vehicle runs from the present position to an instructed
loading station in an empty state, receives an article to be transported in the

loading station, transports this article to be transported to an instructed

3




-systemusing a |line detection sensor. Such guidance |ines af ggenepal |y

formed as_continuous or circular running routes and designed such that 1 WO
02/ 33498%® %5P#¥ 2005 PCT/ JPO1/ 09048 short-circuit runn%ﬁ@"'ﬁ%‘ﬁg‘“‘and
chargi ng areas are provided at several places along the route. At
appropriate positions outside and along the circular guidance |lines, a
plurality of work stations are positioned for |oading and unl oading
articles to be transported, and charging stations are positioned 5 inside

‘the circul amlpedihg sbatidhermbswpplesphamaticleytodhe ataidom tatcegnedled vehi cl es

are positioned on the above-nentioned gui dance |lines. Wen a transport

request i s Theve#fter, ¢h& Autifafid Afide@Rehile sktids 4 framsportaehfildtio® abtie®mput er
that controls factory facilities and work stations via a l'ocal area

network (L : ' | [ ' +x e
fransport otes SibEdORRd it LA EnILOLE T DG B biphts
aut omat ed gui ded.yehicl e start, runni based on a,starf,i.nstryction to
conduct .an instrM&%twlgr&epmaﬁea\ﬂﬁr}%Qﬂ%@?.a%?ﬁﬁ@%ﬁ\ygﬁﬁufﬂ%ﬁl system
of transmtting,.infqQrmation, between he operatign control upit and the

aut omat ®d gam@gﬂed/@aqea%nh%mg% preceitidanca ineeate meRa?dh the control
part of the operation control unit 1is connected to a radio wth a cable
conformabl e to REEG2a2 shhwsdwm indbrmpation inpasded hedweemvadmguaded vehicl e
also is connected to a radio with a cable conformable to RS232C, and the
radi os comeomirchtaitviridaw actomateed guided vehichhé comtenlts of fvceadngisust em
(spread spectrum systen). The control part 20 of the operation control unit

transni t t edofveiRiTiRN Gndi@ihd ortedl rodbdsmgeri al  comuni cation via the
RS232C cabl e, and the radio of the operation control

When an automated guided vehicle intends to enter a merging area of

10  guidance lines, first, the automated guided vehicle sends a start a]loﬁrance
request to an operation control unit. Upon receiving this message, the
operation control unit confirms whether there is any other automated guided
vehicle in the requested target area for entering other than the automated
guided vehicle that issued the start allowance request. If there is no other

- 15 vehicle, the operation control unit immediately sends a start allowance to the
automated guided vehicle. On the other hand, in the case where there is an
automated guided vehicle in the requested target area for entering other than
the automated guided vehicle that issued the start allowance request, the
operation control unit waits until the other automated guided vehicle exits

20 the requested target area for entering, then stores that the automated guided
vehicle that issued _the start request will occupy the area concerned, and
sends a start allowance fo the automated guided vehicle.

However, in the conventional information transmission system, the

amount of communication per unit time was small, and it took a lot of time




unit transmtted the conmand by radio with the SS radio syqtgg}ijgobge radi o
of the automated guided vehicle, and thus, the control part of the

aut omat eYO BHPHEd vehi cl e received the command from the SFEFESMScont rol
unit with 4 April 2005 WD 02/33498 PCT/JP01/ 09048 serial conmunication via
the RS232C cable. FIG 11 shows how informati on (command, status) is passed
between an operation control unit and an autonated gui ded vehicle and the
contents of processing in a conventional transport start processing. 5
First, whenndlaninsirgetian fowaverhtiad w4y given ¢6uastutbiaied guidedohicle.

aut omat ed gui ded vehicle to an operation control unit, the operation.

control  uffhbrevvak@dsd 4 Wiffg 4ha oA RHe AR dﬂtﬁ@%‘utbﬁfa?édggﬁiﬁtﬂ vehid@b &l to a

transport into a nmenory and first transmts the runni ato the

it omat o AR spURGicEt EmdALBRet U MABER B4 gfladd Al Bl 11

acknow edgfq‘lgs%%1 to the eration control unit. Upon receiving this nmessage,
t he oper at g%:ﬁiiarggpu it then transmts the additional information to
~ the autgmat ed gujded vehicl‘e. To" confirmrecei pt of the additional data,
the autbmated gufeleerazenle; i theease ofthe sgaventamal cprmovnication byrwawsof ssi on
acknow edgnent to the operation control" 15 unit. Thus, the running data
“and the adBSEB8fan dabd bransriissionmrate waa9s6Kbpstanditt tvek abivatatsecorglsi ded
vehicle, so that the operation control wunit sends a start instruction to
t'he aut onateettageindierimehizclata &fdnethe epafdtion datidlainit fetlidaoniadd gui ded
vehicle is ready to start. 7b confirm 20 receipt of the start instruction,

the aut omageidedvetade 4ahiaboat eﬁﬁ%%ﬁd%ﬁ%nsﬁﬁ@’i&ﬁ&fé%{bﬁ i%t‘f&lﬂgg“t to

the operation control unit and starts running. The automated guid

vehi cle 1 ufigld QAT St 39'5e BBk Wl kehBindl. | BREFMEEES waiting time of

10 about 3.5 seconds was necessary from the time a transport is completed until

the next transport starts.
Furthermore, for the operation control unit to access status data such
as in trouble, in transport, in transfer, stopping, charging, under manual
- operation and standby stored in the memory of the automated guided vehicle
15  and to update the content thereof could take 0.5 second per vehicle. When
there are, for example, 20 units of automated guided vehicles, it would take
about 0.5 X 20 = 10 seconds.
Furthermore, the automated guided vehicle runs from the time 20
units of automated guided vehicles intend to enter a designated area until a
20  start allowance is given at an average distance L of L= 20 X 0.5 sec % 0.66 =
6.6 m by setting the speed of the automated guided vehicle to be 40 m /
minute. Therefore, for conducting a blocking control to avoid collisions
between the automated guided vehicles, it was necessary either to provide a

confirmation section of at least about 6.6 m for communication to confirm




| oadi ng station in an enpty state, receives an article to prggpggggrted I n
the loading station, transports this article to be transport tg an
instruct B@ %33R pr i1 2005 WO 02/33498 PCTUPO1/ 09048 unl BEE'EJH%""Q?“&tion, and
supplies the article to the station concerned. Thereafter, the autonated
gui ded vehicle sends a transport conpletion notice to the operation
control unit, thereby conpleting the designated transport. Next, it wll be
expl ai ned as to how an aut onat ed gui ded vehicle is controlled when

ent eri ng amwlsmther ithis adlogeddaradert justbefore enbrriyegl thd-l&igi 2tedrares, droby
information i s passed between an operation control unit and an autonmated

gui ded Yehisﬁd\ﬁtlﬁf%ﬂéﬂﬂt@&tgﬁidﬁd%}ﬁﬁ@%%ﬂﬁm at senvethhesnaf thaer gi ng control
processi ng. en an automated gui ded vehicle intends to enter a nerging

area of  10o04HRNe Erod (iSDnfivd BhotHol S AU S Ghteled J3i6nd 8RS 2

start all owa request to an operation control unit. Upon receiving this
nmessage, the ., operatig@n contrgl unit confiruos ether_there i,s .any ot her
aut ot ed JUTARCHO o1 RetTtR: hea® Mias BT RIeR o 1 areriotut ey S ot ner

t han the aut ggeat ed qguided vehi (i,lg thaf issued the stadr al | owance request.
If ther@ i 40 Hae B¥iHarUIDIRG pRagest th g0 atipB Feetion. 2 T WAHAER &t el y
sends a start allowance to the automated guided vehicle. On the other
hand, in t peckiamecidnes in timer snps thmavipmated eydded veluglesstiopned atthehe
requested target area for entering other than the autonated gui ded vehicle
t hat i ssuedntiancs esety tHideoovendé thaguesd no biler apeneatted guidot velliclaint wai t s
until the other automated guided vehicle exits 20 the requested target area
for enteri fHe dbfigRatddosa. t hat the automated guided vehicle that issued
the start request will occupy the area concerned, and sends a start

al lowance to thenpiiboi@l GhedUhdoheVRMEESatrol unit tries to read a large

10  volume of data such as manipulation records and operating records stored in
the automated guided vehicle for analysis of troubles with the automated
guided vehicle, it takes a long time for communication, so that the waiting

. time of the automated guided vehicle increased, which led to the deterioration
of the transport capability.

15 Furthermore, in order to reflect the result of the above-mentioned
trouble analysis to the automated guided vehicle, a built-in ROM of the
automated guided vehicle in which the transport control software is stored
needed to be exchanged. In this case, the ROM exchange was carried out by
stopping the transport for each automated guided vehicle, so that it required

20  astop time for the automated guided ve-hicles and also work by manpower,
during which the production line had to be stopped disadvantageously.

In addition, another problem of the conventional information
transmission system was that processing (communication process) for radio

communication was needed. Communication protocols had to be determined




However, in the conventional information transm ssion systempiigppgnount
of communi cation per unit tinme was snmall, and it -took a lot of tine 4 4
April 2005 WD 02/33498 PCT/JP01/09048 until an instruction for operation
was given to an automated gui ded vehicle. There was also a waiting tine on
the side of the automated gui ded vehicle, so that the transport capability
- of the automated guided vehicle was reduced disadvantageously. 5 For

ciample. | Mot Mk S bREGSORISLOR S SBLLER BY ey of - FS292C, @

data transmssion ra econds to
transmt running data fromthe operation control unit to th ut omat ed

gui ded vehiCOmRaRRE dt meTeatih 4 GommaCHIQ PRTIOBHS Regteq 1o be
instruction, so, that a total of about 3.5 seconds was required. Therefore,
‘a waiting fFTEedf 10 about 3.5 seconds was necessary fromthe tine a
transport is conpleted until the next transport starts. Furthernore, for
t he operation cdtwilgrmores caromandessdionspracessegatra requited fag both theoubl e, in
transport, in transfer, stopping, charging, under manual operation and

st andby st @pethtion ¢drgrotanmt gndthe¢ hatanatededdedyudideld, sveditiche idfls and to
update the content thereof could take 0.5 second per vehicle. Wen there

are, for exropdery 2®niiKeldh BivestuiaitdhaHe devalopmeabbfidevaretfomeadtd t ake
about 0.5 x 20 = 10 seconds. Furthernore, the automated gui ded vehicle runs

fromthe time 2@uriirhioref foRHERIERLEhigHEASInYRMNIC R dfitiend), kReent er a

designated area until a 20 start allowance is given at an average di stance
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gui ded vehicle to b m nu or €, con ng a Bl ocki ng

. control to tg\é%o%ir?é) !s}sltgfnoorﬁﬁgh-speed processing, a mutual competitive

communication system or the like, which disadvantageously led to a more
complicated structure.

- Moreover, when the content of communication is to be changed, the
communication protocols and the communication process need to be modified

or added.

SUMMARY OF THE INVENTION

One embodiment provides an operation control system and method in
which the waiting time of an automated guided vehicle is substantially
eliminated by significantly shortening the communication time for various
information, the transport efficiency of an automated guided vehicle as well
as the operating rate of work stations and production lines as a whole are
improved, and the flexibility related to an automated guided vehicle and an
operation control unit is improved. Another object may be provide such an

automated guided vehicle and an automotive vehicle.




between the automated guided vehicles, it was necessary eithapr@opkovi de a
confirmation section of at |east about 6.6 mfor comunication to confirmb5
4 April 2005 WD 02/33498 PCT/JP01/09048 whether it is allowed to enter
just before entering the designated area, or to stop the autonated guided
vehicle every time at the entrance of the designated area to confirm
whether it is allowed to enter so as to send a start instruction.
Therefore, there was a problemof loss in area productivity due 5 to the
extra running spaerdihgttb@necabeétyahi AitosRedd QiideaRehichesthégiiesdrt0 a
problemof loss in tinme since the autonated gui ded vehicles stopped at the
entrance eviaviniiomgs anenitpmatérbgeided yehizlofdreonduttimga dchugpiodedt vehicle in
t he designated area. Mreqver, when the operation control unit tries to
read a | ar g¥telEs\wsIother Berkihay suaniog sdesigrated ranning soaderths aanemegrst at i ng

Heh the nnEed SenibecRiy TRk By Bers e teS oritic SRR b isinatons | on.
that th = i : i . i i e d, which
so that thegiihhhg mfohﬁausg{; ok RerutORBL &Y @g%ﬁ%@{ﬁ%gﬁ@@@e Ic

led to the deterioration t he transport nernore, in

order to refdiged vétielesstddio Bétwicdd abemerii HelRaREnntéed b enélRhySien t0 the
automat ed gui ded vehicle, a built-in ROM of the automated guided vehicle

i n whi ch t hectivoah spbetweeorarodhersaftowerted igaidstdorebitle readathry parefaex changed.
In this case, the ROM exchange was carried out by stopping the transport
for each auterng atlegst Hdermadinn passedoongiarred tofsemi the ¢xomal devdes e ne f or

th t teed gui ded ,vehi cl d_al k by. ver,  duri which th
pr oduct i on T AR putargiskended fabiin sl irlemyation slatrtioghe anot her
probl em of LRE,CRM glrfitd'eﬁ Qr@imic!le%f ftggl},'a(}ﬂl a control part for controlling the

wireless local area network adapter and the memory part.

According to the above aspect, a large volume of information may be
transmitted at high speed between the external device and the automated
guided vehicle or among the automated guided vehicles via the wireless lécal
area network (wireless LAN), so that the transport capability of the
automated guided vehicle may be improved.

According to another embodiment, the automated guided vehicle may
refer to and timely obtains information needed for running of the automated
guided vehicle, which may be stored in the external device or in another

| | automated guided vehicle, by itself via the wireless local area network
adapter, and that running control is conducted by itself based on the
obtained information.

The information needed for running may include running data

indicating running routes, information on start instructions for




transm ssion systemwas that processing (conmunication proqué%lﬁgbsradio
communi cati on was needed. Conmuni cati on protocols had to be ermned 6 4
April 2005 for respective comuni cation data, so that every tinme the type
of comruni cation data increased, the conmmuni cation protocols needed to be
revised. Furthernore, communi cation processes are required for both the
operation control unit and the automated guided vehicle, and thus, it is
necessary to nake an jnvesinent in the devel opnent of software for each
Furt her rmr-ét,ut@aﬁtteéﬁﬁﬂleﬁi NEHsSh BreacH R fernation that congrpls autogeated r yct ur e
regardi ng software for communication processes had to be changed to a

pol | i ng sy&uidadyelti¢lgs fropeeatepingredesigrated running arceniydeimatien on

comuni cation systemor the |ike, which disadvantageously led to a nore
conpl i cat edratspoct requestvdor theeagtowretnd ghidedortini¢, 2ofd oommmpgiroatd on is to be
changed, the conmunication protocols and the comruni cati on process need to
be nodi fi edhange ddtefbr MR HrodidcHaNgERbn M Opeesenb edhilptroptots des an
operation control systemand nmethod in which the waiting tine of an

aut onat ed guiotied rv@iigd fouts, substantially elimnated by significantly
shortening the comuni cation tinme for various information, the transport

F1ici f : : ] c.at | t f
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“work stations an es as a whole are | _
o Tty ARG EL8 o55 aBRET  L07, g
gui ded Vehis%r?db%rnedcc.? So %Héto etei Snal Hia%l:éa refers thereto via the wireless local

area network adapter and determines an automated guided vehicle to which

a transport request is output.

When the automated guided vehicle obtains area entry information
via the wireless local area network adapter, as information needed for
running, the automated guided vehicle may confirm whether there is any
other automated guided vehicle in a designated area other than itself based
on the obtained area entry information, and determines whether to enter the
designated area based on the result of that judgement.

Where the automated guided vehicle confirms that there is no other
automated guided vehicle in the designated area other than itself, and also
where the automated guided vehicle obtains area entry standby information
that controls the entry standby of the designated area, which may be stored
in the external device or in another automated guided vehicle, when it is
confirmed that there is no other automated guided vehicle other than itself

with a higher priority based on the obtained area entry standby information,

the automated guided vehicle may update the area entry information,




7 4 April 2005 According to one aspect, an automated guideq_xﬁﬂigbgsof t he
present invention, is an automated gui ded vehicle for conducting a
transport of articles or other work by running a designated running route,
the automated guided vehicle conprising a wireless |ocal area network
adapter for passing or referring to information or software needed for
running in the automated guided vehicle by radi o between an external

devi ce connected tpo the | pcal are net woy k or_bet ween anot her _aut omat ed
Colued S onNaRERTs Shhrkd S B A el ot A thaE Sl TR bacead or
referred to fromthe external device or fromthe another automated gui ded

vehi cl e andehiferbpaddngits evaddendificgsiondpismation tigralodepisns dhe by itsel f,

and a control part for controlling the wreless |ocal area network adapter
and t he nerfssigngsed arescand ocrgpics thedesipoatedsapact, a | arge vol une of
information may be transmtted at high speed between the external device
and t he aut onat édcoglingdd iv i abavep it map myp Ihheemntanaindiogrosield avehi cl es
via the wireless local area network (wireless LAN, so that the transport

capabi | i ty cohfitthatiofucotitnh o af Wadedbyehd @ @ (Fayhdeasddh @yl at According to
anot her enbodi nent, the automated guided vehicle may refer to and tinely

‘obtai ns i nfAgPhiRRe R hANiICHRIN RLoRiirkehatH R TRICowid @ethiehi cl e,
whi ch nmay be stored in the external device or in another automated gui ded

ot olpbtpabl Sl rat pral RIS BAThIA el
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it is allowed to enter. Therefore, it may not necessary to provide a
confirmation section, and the area productivity also is improved since there
is no need to provide extra space therefor. Furthermore, since an automated
guided vehicle does not stop every time at the entrance of the merging area,
the waiting time of the automated guided vehicle can be shortened
significantly, and the transport efficiency can be improved.
Where the automated guided vehicle confirms that there is an
automated guided vehicle in the designated area other than itself, the
automated guided vehicle may update the area entry standby information
that controls the entry standby of the designated area, which is stored in
~ the external device or in another automated guided vehicle, by adding its
own identification information and priority thereto and waits to enter
upstream of the designated area.
Moreover, the automated guided vehicle may include detection means
for detecting a mark or another distinction means on a running path

located at a position before an entrance of the designated area sufficient to

10




4 April 2005 autonated guided vehicles, area entry infornatj Rgﬁ&Q@bs
controls automated guided vehicles fromentering a designated running
area, information on transport requests for the automated gui ded vehicle,
and running route change data for instructing a route change fromthe
present running route to another running route. The nmenory part may store
information on the present position or status information indicating the
present status, such as in transport, standby etc., so that the external
devi ce ref deVideet BIRPipEAivRachAlleving stoppe belpeathictwisrrcadagi &¢ and
determ nes an autonated gui ded vehicle to which_ a transport request is

out put . Wentermated guidedatehicle aeay Qltsin preapprtay irfosmetionralsgwhileor nat i on
via the wireless |ocal area network adapter, as information needed for
runni ng, t hemnming basediogy deidetiahptthe distincoonh meanshist ter dethetieni s any

ot her automated guided vehicle in a designated area other than itself based
on the obt anemds.area entry information, and determ nes whether to enter the
desi gnat ed area based on the result of that judgenent. Where the autonated

gui ded vehicl e opRtid the dtBindtEE EBided Vhidlk RBhely YbiANBLraAnt fadevehicle in
t he designated area other than itself, and also where the automated guided

vehi cl e obt@jaRge d:82 i ThEHue AR AU LR £QMh ﬂ{é1g§es;éﬁf't %iggﬂaﬁtéf ntry

standby of the designated area, which nay be store ternal device
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may run by changing its running route to the instructed running route

based on the obtained running route change data.

Accordingly the transport efficiency of the automated guided vehicle
may be improved by obtaining from the external device not only the
information needed for the present transport but also the infoﬁnation needed
for the following transport at a timing corresponding to its own transport
status.

Furthermore, the automated guided vehicle of the present invention
may enable the updating of transport control software stored in the memory
part or rewriting data through remote proceséing via the local area network
by the external device.

The automated guided vehicle may include a melody reproducing

. device for reproducing music data stored in the memory part, and the
automated guided vehicle may enable rewriting of the music data as
appropriate through remote processing via the local area network by the

external device.
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which. is stored in the external device or in another autonmgfggd-g49pded
vehicle, by adding its own identification information thereto, enters the
desi gnat ed area and occupi es the designated area. According to is the
above, it may no | onger necessary to provide a confirmation section of at

~ least about 6.6 in (in the case of travel at 40m mnute) for comunication
to confirmwhether it is allowed to enter just before entering the
designated area,, or {0 stop the autonated, guided _vehicle every tinme at the
entrance of the %Qfé‘ﬁgﬁfﬂgﬁﬁe & BOMH Wi Il soltwarg of Bifed to enter.
Therefore, it may not  necessary to provide a confirmation section, and the
area pr odu@itomaledguided yehigly s\sbered aidhelfanavhich melodiedata efcparsyvi de extra
space therefor. Furthernore, since an automated guided vehicle does not

st op every stoned isexchamngedt itanaenoflonges neeesfany asie dhe pastetowxichange t i ne of

- the automat ed gui ded vehicle can be shortened significantly, and the
transport ehtROMethelhbp stdppirigitediraiiisire fdreachuhnoniaes guidddd vehicl e
confirms that there is an automated guided vehicle in the designated area

ot her t han veh&@d. By tp@atiritHiRNBaRShdEH coeGoNeITivdre ofywHEHBBe hi@odf €2 entry
standby information that control's the entry standby of the designated

area, Whi chydes ofLRHsdadifbmdibs g%ﬁ&ff@ﬁcl@@?r!oﬁ?oﬁé ekBr@NUNRE fpt omat ed

gui ded vehicle, by adding its™ own identification in ormation and priority

ner e SR B et AVl AP SRR R cover

0L 210U e et LN TSRS OB OB Bkl 8601 e 2L, BORLIY 0

Provide a 1o A eSS sBbreoned SRRty Sofind e oparating rare of tha 0 1 M
production line as a whole can be improved.

Furthermore, in the automated guided vehicle, the information on
start instructions or other messages passed with the external device or with

- another automated guided vehicle may include at least one selected from an
identification number of the external device or of the another automated
guided vehicle and a task identification number.

Accordingly the processing of any error message from another network
computer, which is connected to the wireless local area network but does not
contribute to the operation control, or from the automated guided vehicle
may be prevented.

According to another aspect, an automotive vehicle of the present
invention is an automotive vehicle with the function of self-running, and the
automotive vehicle comprising a wireless local area network adapter for

passing or referring to information or software needed for running in the

automotive vehicle by radio between an external device connected to the local
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aut omat ed gui ded vehicle nmay obtain area entry infornation4ghgglgbb5e
runni ng based on a detection of the distinction neans by the detection
nmeans. \Were the automated gui ded vehicle tinely obtains running route
change data for instructing a route change fromthe present running route
to another running route by itself via the wireless |ocal area network
adapter, as information needed for running, the autonated gui ded vehicle
may run by changing.its running route to the instructed running route

based on t IfECRBERFFELTRATWEFY 2 othee aramgEvaEeiclead COFEPRGPF %% t ransport
efficiency of the automated gui ded vehicle may be inproved by obtaining
fromthe exteipgpt ast pdompatignpgsseder refermdiietfrom the egtaanabievigaorpr esent
transport but also the information needed for the following transport at a
tinmng cor fespemdthay audoimotive wnhickeaarsp orformatien velateduiotthe mdomptivdh e

aut omat ed gui ded vehicle of the present invention may enable the updating
of transponiehibnitsed, asdfd variteolsiat &g domtidiéngrdrdiirelepaldcabaréew i ting data
t hrough renote processing via the | ocal area network by the external

devi ce. ThezaWberatagtalaatedhy etdribs, padt. i ncl ude a mel ody reproducing
device for reproducing nusic data stored in the nenory part, and the

aut omat ed gul dehKERIALE ATt aRiRe bAMibI MR tndy 5 BARLMiABY AfEn |

appropriate through renbte processing via t

ot ernal Sakepyedicd, 6 Lhe SRR ST AR YuHhGSRRTEML ARHRR |,
whi ch el O%tgr%%%vg Erghicﬁe%e\da the wireless LAN, so that the running ability of the
- automotive vehicle may be improved.

The automotive vehicle of the present invention may refer to and
timely obtain information needed for running of the automotive vehicle, which
may be stored in the exterﬁal device or in the another automated guided
vehicle, by itself via the wireless local area network adapter, and that
running control is conducted by itself based on the obtained information.

Accordingly the running ability of the automotive vehicle may be

~ improved by obtaining not only the information needed for the present running
but also the information needed for the following running at a timing
corresponding to its own running status from the external device.

According to yet another aspect, an operation control system for an
automated guided vehicle of the present invention is an operation control
system for an automated guided vehicle including an automated guided
vehicle for conducting a transport of articles or other work by running a

designated running route and an external device for passing information by

radio with the automated guided vehicle, wherein the automated guided
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stored is exchanged, it may no | onger necessary as in the QPa%bﬁiQ ggchange
the ROM or thel C by stopping the transport for each autonated gui ge
vehicle. By updating the transport control software or rewiting the nel ody
data of all the automated gui ded vehicles fromone external device, for
exanple, a network conputer, the stop tinme and the workl oad of the

aut omat ed gui ded vehicle nmay be reduced significantly, and the stop tine of
the transport . .nay be shortened sjgnjficantly, so that the operating rate of
t he produé’te}’b‘ﬁeﬁlcPWé’%sé‘Wﬁ%lF’%SJ@ HEANFHVBeBIAREF (A€, in the
automat ed gui ded vehicle, the information on start instructions or other
nessages pasiosmagiontbn reslie witky thglextrrnpbdeaee opnnectethin therloealtaseat ed gui ded
vehicl e may include at | east one selected froman identification nunber of
t he ext er naletderki cewtth asfothéeautiontdted gridedmmhicde, theiedtomakfievitecomont: a t ask
identification nunber. Accordingly the processing of any error nessage from

anot her netoflaukomawdpptided velticieb steres difoanbtion oh dthe instrabesss fopdht ar ea
net work but does not <contribute to the operation control, or fromthe

aut omat ed guitsledtaehiabe veiRle QeothefHEbiB o \Geaddl o8 rhAnaOLRGhaspect, an

autonotive vehicle of the present invention is an autonotive vehicle with

the functi op@haf® fuibiHARERYIE ﬁ@s&@%ﬁ%&?‘?}ﬂ%ﬁs oA HBRAEG FHY 2

wi rel ess | ocal area network adapter passing or referring to

Fadi o bet weBRPLRE SRS & PBRACH G ek Qb of (L iRt LifrlE ) 0os”
Storing at SEe A e I e SO Ao o AR, BRfer nal | devi ce
or fromanother automptive _ vehicle and infornation related tq the
aut onot i ve runmng control is conducted by itself based on the obtained information.
Accordingly the automated guided vehicle may obtain not only the
information needed for the present transport but also the information needed
for the following transport at a timing corresponding to its own transport
- status from the external device, so that the transport efficiency of the
automated guided vehiéle may be improved.
According to yet another aspect, an operation control method for an
automated guided vehicle of the present invention is a method for controlling
an operation of an automated guided vehicle by passing information by radio
between the automated guided vehicle for conducting a transport of articles
or other work by running a designated running route and an external device
connected to a local area network via the wireless local area network. The
method includes the steps of storing information on start instructions for the
.automated guided vehicle or other information needed for running in the

external device or one of automated guided vehicles, referring to and

obtaining the information needed for running, which is stored in the external
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vehicle itself, and a control part for controlling the wr o | area
networ k adapter and the nenory part. Accordingly a | arge v3 8&&1%@%
information may be transmtted at high speed between the external device
and the autonotive vehicle or anong the autonotive vehicles via the
wireless LAN, so that the running ability of the autonotive vehicle may be
i nproved. The autonotive vehicle of the present invention may refer to and
tinmely obtajn.infarnmation neede or.running of. the autonptiye vehicle,
whicn may it oot A B gidr ke e e i WEeleb i) S5 ormt od
guided vehicle, by itself via the wireless |ocal area network adapter, and
that runni®§vesnit Bre autompiad guitedyeiicleand serdirtng RIS cortEalPy
informati on. Accordingly the running ability of the autonotive vehicle my
be i npr ovdtbelibaspd annihephiained anfprmagionnf or mati on needed for the present
running but also the information needed for the followi ng running at a
ti m ng - correspduasgoniingly thesudomatadhguidgd sehiclesmiy @itdihencdondy tted  devi ce.
According to yet another aspect, an operation control systemfor an
aut omat ed dtifdigchtivahedded dbr tHeeresaaainspreblit Blkoithe dfopRatiah irRBdednt r ol
system for an aut omat ed gui ded vehicle including an autonmated gui ded
vehi cl e f orfof @bl GahsFite BPA tirling®d&abBAdRg BLRESw R sPyrtr UNNi Ng a.
designated running route and an external device for passing information by
radio with Logds el in_the hded 13 4
éﬁve‘ﬁsc ATRE &Gt o '§{> thér @?&%ﬁrﬁé&%@%ﬂg@%ﬁ&ﬁg&

April 2005 e conprises a wreless cal area networ rfor

passing i roatd radi o 'ththe.xerna%devicecnect d,.to the

| ocal ar eaqltrl & m&f%ﬂg% S&ﬁegﬁé\érﬂ@eda%{lg F%l?fc ﬂ%&‘&%@hﬁ%?‘? ,Sh?(ﬁg’@xternal
devi ce or one, .of autonated gtg dqgl vehi cles stores infgrpati on on start

i nstructi Oﬁgau?@r cpfgmunication, thereby improving the transport efficiency.

In the operation control method of the present invention, the method
may include the steps of storing area entry information that controls the
automated guided vehicle from entering a designated running area in an
external device or one of the automated guided vehicles, obtaining the area
entry information from the external device or another automated guided
vehicle via the wireless local area network in the automated guided vehicle,
confirming whether there is any other automated guided vehicle in the
designated area other than itself based on the obtained area entry
information, and determining whether to enter the designated area based
on the result of judgement.

Accordingly it may no longer necessary to provide a confirmation section
of at least about 6.6 m {for travel at 40m/minute) for communication to confirm
whether it is allowed to enter just before entering the designated area, or to
stop the automated guided vehicle every time at the entrance of the designated

area to confirm whether it is allowed to enter.
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aut omat ed gui ded vehicle or other information needed for rynpings;agd the
aut omat ed gui ded vehicle refers to and tinely obtains information needed
for running, which is stored in the external device or in the another
automated guided vehicle, by itself via the wireless |ocal area network
adapter, and running control is conducted by itself based on the obtained
i nformation. Accordingly the automated gui ded vehicle may obtain not only
t he inforn%%%%p needed for the present transport_but also the information
needed forlREREOFGI BIRVIRS PPRRISSFRVAIL RIOVIdR hgorigrnaignvRertig 88di t s own
transport status fromthe external device, so that the transport

ef fi ci ency tBe arere predrcivily edsquiayder epiaved siRse thers iproneed tAPEDAdE ng t o
yet anot her aspect, an operation control nethod for an automated gui ded
vehi cl e of exbm speesdherdfow urttemnicge asimee hoduftomateh gnled vedpicladoeper at i on
of an automated gui ded vehicle by passing information by radio between the
aut omat ed guit@esh eadriytinre hotheendante btla inedgiapaita,aheavditing@Bne of ot her
wor k by running a designated running route and an external device

connect ed ttRe aukOeatedPsi@ided SEMRIKmMAEYhd SSoréhi&] Sighiflcaaal, ah@aoet work. The
met hod i ncludes the steps of storing information on start instructions for

t he autorrqg,ﬁgségjy{gggieﬁgyirﬂ QEm?I-é'{Fe'a.i nformati on needed for running in
e au

the external vice or one’o omat ed gui ded vehicles, referring to and
obtai ning the infornmati on needed for running, which is stored in the
external 14 4 April 2005 device or in another automated gui ded vehicle, via

the wirele twark i tomat ed gui ded vehicle, and
conduct i ng%ﬁfﬁ&%&ﬁﬁgﬁl %%@W&@éﬁs‘oon t he obt ai ned information.
Accordi ngly the_automated. gui ded vehicle nay obtain not only the

i nfor mati on needdd- fd¢ a3bepadisstrustaplsew shewing figpreleant postaaof on

needed
an automated guided vehicle 1 according to one embodiment of the present

invention.

FIG. 2 is a block diagram showing the schematic configuration of a
wireless LAN adapter 11 of FIG. 1.

FIG. 3 is a schematic structural view showing a typical relevant
portion of an operation control system for an automated guided vehicle
according to one embodiment of the present invention.

FIG. 4 is a diagram shovﬁng how information is passed between an
operation control unit 41 and an automated guided vehicle 1 and contents
of processing in a first transport start processing.

FIG. 5A is a schematic diagram showing the running route of an
aﬁtomated guided vehicle and transfer stations.

FIG. SB is a schematic diagram showing one configuration example of
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for the following transport at a timng corresponding to it ?\Aﬂ\zbb@nsport
status fm}sggg external device, so that the communicatign effici ency may
be inpr fd thus the automated gui ded vehicle need§’ $8ess
likely to wait for conmunication, thereby inproving the transport
efficiency. In the operation control method of the present invention, the
nmethod may include the steps of storing area entry infornmation that
controls the automated guided vehicle fromentering a designated running
area i n anamosittemahd déatingdntornmatiorofilet dtereilinoarm hutbrgatedicgirided vehixdg
obtaining the area entry information fromthe external device or another
aut omat ed guGviedf FYghsale via the wireless | ocal area network in the

aut omat ed gui ded vehicle, confirm ng whether there is any ot her aut omat ed

gui ded vehicle i h ln"‘ﬁé;&r
obt ai ned area enlirj‘rlglJ1r SCI?%?éncgltalﬁ%ﬁﬁ(ﬁﬁg Heisgrsm n? \?\get er to en e lb[bg

desi gnat ed _ar ase rrent AcC d| n y no

onger - nec diiof 388 suflaabrhfin A st R b b el vohicEY 676
|n(for tr m nute) for conmunication to confirm whether it is
al | owed®t %gﬁ{[gp%ﬁ;(g”é Before enteri ng the designated area, or to stop the

aut omat ed gui ded_vehicle every tine at the entrance of the designated area
to confirm whet hE1G; bDjis aasdhemeadia diagramshowing onp configessionesanpleaf | t
may be not necessary to provide a confirmation section, and the area
producti vi taypmitsen ang shatuisipforwedisi fileestotedrin drsantomated guidpd oehitle extra
space therefor. Furthernore, since an automated gui ded vehicle does not
stop every AGVR oAFIGhsAent rance of the nmerging area, the waiting tine of
the autonated guided vehicle may be shortened significantly, and the

transport effici gfGye 78y difeddR sAYRthe how information is passed between an

10  operation control unit 41 and an automated guided vehicle 1 and contents of
processing in a second transport start processing.
FIG. 7 is a diagram showing how information is passed between an
‘operation control unit 41 and an automated guided vehicle 1 and contents of
processing in a first merging control processing.
15 FIG. 8 is a schematic diagram showing one configuration example of
an area entering status file.
FIG. 9 is a schematic diagram showing one configuration of blocking
data.
FIG. 10 is a diagram showing how information is passed between an
20  operation control unit .41 and an automated guided vehicle 1 and contents of
processing in a second merging control processing.
FIG. 11 is a diagram showing how information is passed between an
operation control unit and an automated guided vehicle and contents of

processing in a conventional transport start processing. -
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BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic st r‘}ug& [ 3ho¥i ew
showi ng the rel evant portion of an autonated gui ded vehicle according to
one enboWORHE498f the present invention. FIG 2 is a bl BEKFUBIAEPEm showi ng
the schematic configuration of a wreless LAN adapter 11 of FIG 1. FIG 3
Is a schematic structural view show ng a typical relevant portion of an
operation control systemfor an automated gui ded vehicle according to one
enbodi ment of the present invention. FIG 4 is a diagram show ng how
~information is pREGEIR beh degiaansheprigiov infopmbtioh it pakseilbati@ednn

aut omat ed gui ded vehicle 1 and contents of processing in a first transport

start - pr ocgssatEn dohrol it fnd aRCHAERILG] SARIABIIAR Yoyl WANT N T OUT e

of an automated gui ded ve e and trans stat1ons. s a

schematic dj ' figurati ex l.e_ of 16 4 April 2005 WD
02/ 33498 P&%%S‘S%\QA@%‘%@?F H%‘ﬁ@#é’%?%t%?r&%gﬁwﬁation file stored in an
aut omat ed gui ded vehicle AGV1 of FIG 5A FIG 5Cis a schematic diagram
showi ng one configuration exanple of a position and status infornmation
file stored in an automated qui ded vehicle 5 AGV2 of FIG 5A. FIG 5D is a
schematd ¢ HESHRIREKRINOE RIAFEGRED FMBODRIMENTS a position and
status information file stored in an autonmated gui ded vehicle AGV3 of FIG
5A. FIG 6 is a Hdergnaftesopafargedhembbdinemataf dhe ipsequad Saveditdnwrdbban

described with reference to the drawings.

FIG. 1 is a schematic structural view showing a relevani portion of an
automated guided vehicle 1 according to one embodiment of the present

10 invention. In FIG. 1, 11 is a wireless local area network adapter (here;nafter
abbreviated as wireless LAN adapter) for passing information by radio with a
factory host computer, an operation control unit and an external device
including a network computer, connected to the local area network, or with

“other automated guided vehicles 1. Here, 16 denotes an antenna connected

15  to the wireless LLAN adapter.

12 is a memory part that stores running data, information related to
transports, information on start instructions, status data of the automated
guide.d vehicle itself (e.g. in trouble, in transport, in transfer, stopping,
charging, under manual operation, standby fora transport request),

20 manipulation records and operating records obtained from the external
device via the wireless LAN adapter 11, as well as transport control software,
melody data or the like. The memory part 12 includes a rewritable memory
and can be also either a SRAM, a flash ROM, a hard disk drive etc. or a

combination thereof, or a memory of a different configuration.
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10 operation control unit 41 and an automated guided vehi clgal @pgosontents
of pro S | ILbh a second transport start processing. F i di agram
show ngcﬁ@vgzﬂg*ggr mation i s passed between an operation kgﬁ#%ll@ﬁ%it 41 and
an aut omat ed gui ded vehicle 1 and contents of processing in a first

mergi ng control processing. 15 FIG 8 is a schematic di agram showi ng one
configuration exanple of an area entering status file. FIG 9 is a
schemati c di agram showi ng one configquration of blocking data. FIG 10 is a
di agr am showi ng Havisianmelodatdada reprodasmngidesdeaviareprodueingmetalyi datacont r ol
unit 41 and an automated gui ded vehicle 1 and contents of processing in a
second ner gtargdaartheehepoae pati Ipandbputtingsthent b erasde, Shosdeagatypw
information i s passed between an operation control unit and an aut onated

gui ded vehiyalli: BshspORtiIENESEd 8b forfhOCeSSi ng in a conventional transport
start processing. 17 4 April 2005 WD 02/33498 PCT/JPOL/ 09048 FIG 12 is a

di agr am show ng i Lo | . rat. nt r ol
unit and an aut0%ﬁg&%&%@éa@feﬁc@f@ﬁg%@gﬁﬁenﬁ gﬂ;rgpm ﬁgec%&segﬁ{r%&glan a
convent Lonal . i.ng, contrqQl . procgessi ng. . DESCRI PTI OF, THE PREEERRED
ENBODI VENT SIS etlecs & ol sRE 58 0 iR AId O L he AHQIREd FHBA | on
will be described with reference to the drawings. FIG 1 is a schematic
struct ur al vehisle drasepnding te thestranspor contin! seftware shoreshin the weryad vehicl e

1 according to one enmbodi nent of the present 10 invention. In FIG 1, 11 is
a wirel esspavcd. alba cortrabpiriddapnybe(doanecteditodhe wireless LAN adapter

11 via an Ethernet cable, such as a common 10 BASET cable (an interface
such as PCMCIA can be used as well), and controls the wireless LAN adapter
10 11 and the memory part 12 so as to store the running data transmitted from
the external device via the wireless LAN adapter 11, the information related
to transports, the information on start instructions etc. in the memory part
12 and to transmit the file information such as the status data, the
manipulation records and t.he operating records read out from the memory
15  part 12 to the external device via the wireless LAN adapter 11.
Furthermore, when the external device requests updating of the
‘melody data stored in the memory part 12, the control part 14 controls the
wireless LAN adapter 11 and the memory part 12 so as to store the melody
data transmitted from the external device via the wireless LAN adapter 11
20 intb the memory part 12.
FIG. 2 is a block diagram showing the schematic configuration of the
wireless LAN adapter 11 of FIG. 1. In FIG. 2, 16 is a two~way antenna of
radio-frequency signals (hereinafter abbreviated as RF signals, but it is not

limited to RF signals and can be, for example, optical signals), 21 is a filter
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abbreviated as wirel ess LAN adapter) for passing information,hy,hadso W th
a factory host conputer, an operation control unit and an external device
i.ncl udi n‘}y%sz?’é‘f%rk conputer, connected to the |ocal areXCREPRAPRIE or with
ot her automated guided vehicles 1. Here, 16 denotes an antenna connected
15 to the wireless LAN adapter. 12 is a nenory part that stores running
data, information related to transports, information on start

i nstructions, status data of the autonated guided vehicle itself (e.g. in

~troubl e, i for sapmmpesing uimdcesasy drequeheiek] Mad as thafiliep @1, fordsaniplola |

operation, standby for a transport request), 20 manipulation records and
oper at i ng naeA-sisqiItel fethe QMR X 08 AIRF S ichTol b ('jtbnﬁl dtqleBRs LAN

adapter 11, as well as transport control software, nelody data or the

i ke. The . { | -ude, ' . . SO

ci ther a SEMEERE A ErBUOHcE &4 BY bhibet: Fa Rt iR HE Bitnd
thereof, or a menory,of.a di.fferent confi ur_atiog@ i8 4n§ori.l 2Q05 WO

02/ 33495 PP/ PECTPROMAR IS MITCESTENE RS o P COYPHITH CVHePTTevsicR OF or
reproduci ng, nel ody data,  stored in the nmenory part 12 and outputting them
as nusi @, ireqhengipsdpio higher speatrayrddhvista mixenrereimg as 2 Hownicanyertegont r ol
part including a CPU for controlling the automated 5 guided vehicle as a
whol e, suc Homeonvensiongf fmyuenties intoleowan spesir@®iis atelF angilifedrdfoit accor di ng
to the transport control software stored in the nenory part 12. The
control parmpKfyifyitterneiiestedueacy Bmald & IS feceidalapdianfted 1 Vi a an

Et hernet cable, such as a common 10 BASET cable (an interface such as

PCMCI A can g rakigthd@ss I kighaldh &%‘@ﬁ?ﬁsﬁﬂscé’w:@&ds%ﬁswh% Adgiiesy 10 11

and the nenory part 12 so as to stor e running data transmtted from
filter for demodulating spread spectrum signals; 27 is a determination circuit

10  for converting demodulated signals into serial data; 28 is a conversion circuit
for converting sgrial data into parallel data (hereinafter abbreviated as a
SIO); 29 is a CPU for processing of data and control of each part; 30 is an
Ethernet controller for passing data with the Ethernet cable 15 (other
interface controllers such as a PCMCIA controller can be used as well); 81 is a

15  modulation circuit for performing a primary modulation such as a quadrature
phase shift keying (hereinafter abbreviated as a QPSK modulation circuit) on
data signals; 82 is a generation circuit of pseudonoise codes (hereinafter
abbreﬁated as a PN code) for performing spectral diffusion (hereinafter
abbreviated as a PN generation circuit); 33 is an amplifier for amplifying

20 transmission signals; 34 is a voltage control oscillator for generating IF
reference signals (hereinafter abbreviated as a VCO); 85 is a VCO for
generating RF reference signals; and 36 is a power amplifier for amplifying
RF signals ultimately.

Next, the operation of the wireless LAN adapter 11 of the

20




- the external device via the wireless LAN adapter 11, the i aLFRbLIODS

rel ated o transports, the information on start instructigns etc. in the
menor.y pg;rqms:’f%aand to transmit the file information sucﬁcggla?]z‘g%st at us
data, the manipulation records and the operating records read out fromthe
menory 15 part 12 to the external device via the wireless LAN adapter 11.
Furt hernore, when the external device requests updating of the nel ody data
stored in the nenory part 12, the control part 14 controls the wreless
LAN adapt eabave-mentiohed venbgyrasion wilbbe desgribail. st ore the nel ody data
transmtted fromthe external device via the wireless LAN adapter 11 20

into the nmenory Past, whizh rédfsct 2o the trabilsafiksioh agsim, JaeketdataBowitizenat i C
configuration of the wreless LAN adapter 11 of FIG 1. In FIG 2, 16 is a

t wo-way an foQetf ' Lnaf it ed as RF
y antign@hdhe Etﬁéh?et da%!’é’d £5 G¥e Shbfeet €o| éﬂ%ﬂgf{% A*‘E%‘?ﬁ?’?'? {Rd

~signals, but it is not Imted to RF signals an exanpl e,
optical si ' i . 4 i 00 02/ 33498 .

pery 3P0y obtdu s eolablefad arPitif Sndail VhedB e SR AR Raatlie, 11 (e
21, for.exanple, a ba,fﬁ-ﬁagqs#fi ter.or the Jike i:ii ysed. 22.is a RF switch
for swid chi¥igspdssienn 1¢ 4a ed, A8 reQUEE RRAdioIrANSIISHONALS| | f | er for
anplifying RIP signals to be received; 24a is a mXxer serving as an

up- conver t egnirtgrthe sHO2% plar vadip infarmadinn iseaddeddherefady tﬂ}@e‘é]?UaZ&Mb is a
m xer serving as a down-converter for conversion of frequencies into | ower
spectra; 2%heSIOn28 eormepts 4 paraliaddatasigral genigfront 1en€BTH2S irftoensexialy
signals to be received (hereinafter abbreviated as IF signals); 26 is a
SAW ( Sur f adetaAsignsl i A Mhae) meBuldiesh (prithh ey niodilsesmdifithb icogverpsd®ad

spectrumsignals; 27 is a determnation circuit 10 for. converting
denodul at eghy$4190ah $iddHl PR pBle R tRe ABK SnAARYR AR $1." Wipectral
10  diffusion (secondary modulation) of the phase-modulated data signal is
conducted by a PN code generated in the PN generation circuit 32 and the
mixer 24, -
The spread gpectrum data signal (hereinafter abbreviated as a SS
data signal) is sent to the filter 21 to reduce the noise and then amplified by
15  the amplifier 33. The amplified SS data signal is converted to a higher
spectrum in 1;]19 mixer 24 with an IF reference signal generated in the VCO
34. The up-converted SS data signal is sent to the filter 21 to reduce the
noise and then amplified by the amplifier 33. |
The SS data signal amplified by the amplifier 83 is converted to a
20  higher spectrum in the mixer 24a with a RF reference signal generated in the
VCO 35. The up-converted SS data signal is sent to the filter 21 to reduce
the noise and then amplified by the power amplifier 36 to a power needed for

transmission. The SS data signal with an amplified power is sent to the

- filter 21 via the RF switch 22 to reduce the noise, converted into radio waves
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for converting serial data into parallel data (hereinafter @Rgff?b@%w as a
SIO; 29 is a CPU for processing of data and control of each part; 30 is an
Et her netWOIRB34B| er for passing data with the Ethernet cBEFEPUHANSt her
interface controllers such as a PCMCI A control |l er can be used as well); 31
Is a 15 nodul ation circuit for performng a primry nodul ati on such as a
quadrature phase shift keying (hereinafter abbreviated as a QPSK

nodul ation circuit) on data signals; 32 is a generation circuit of

pseudonoi sky tlesehtenier B, raid tansabied vo thedxtasnal d¥Viaosiedo dmtheer f or mi ng
spectral diffusion (hereinafter abbreviated as a PN generation circuit);

33 is an a&@oﬂd@&éﬁﬂe@%&aﬁj ng 20 transm ssion signals; 34 is a voltage
osci 0 '

cont rol | at or r generating IF reference signals (hereinafter

abbrevi ated as ’ | V, . | el: Lgpal s;
and 36 is a pomayggonﬁ 1?’??%#%#’@?0 %p\te%%l%g Q§ %@&g &gﬁgés&%atgﬁ%gﬁgﬂpé lt xt,

t he operation, of. .the wrel ess N adapter 11 .of, the 20 4 ril 2005 WO
001 33958 PRSPPTPAIIOTSATEBES BTN GRS IR FGHICRF SO descri bed.
First, with respect to the transm ssigon system packet data flow ng

t hr ougt® t heutpmaied guidetyehick igsent thihechilten2h fo zedieedhejnoires semk toy t he
Et hernet controller 30, and it is checked whether the data require a radio

5 transm skiedfilte Ak vitatle BErdwitded? &s redugeithe ngise agadnandrthesni ssion are
sent to the SIO 28 after radio information is added thereto by the CPU 29.

The Sl O 28;@pliYied by theRF alnslifictHPtosd Wial thank suitabld foe s(gHa129 into a
serial data signal. A phase nodulation (primry nodul ation) of the

conver o0 S TR IR ek sualmeeL by SRR s i
data sig na’l!hei flter 21 to reduce the noise again and down-converted to a lower
10  spectrum in the mixer 24b with a RF reference signal generated in the VCO
35.

After the down-converted SS data signal is sent to the filter 21 to
reduce the noise and amplified by the IF amplifier 25, a SS demodulation of
the data signal takes place in the SAW matched filter 26, and a phase

15 demodulation takes place in the determination circuit 27, The
phase-demodulated data signal is converted by the SIO 28 from a serial data

. signal into a parallel data signal and sent to the CPU 29. An address

judgement takes place in the CPU 29 based on the radio information of the
transmitted data signal. As a result of this address judgement, the data

20 requiring a 'wired transmission are sent to the Ethernet cable 15 through the
‘Ethernet controller 30 after the radio information is removed from the data in
the CPU 29.

In the following, the operation control system for the automated

guided vehicle 1 including the wireless LAN adapter 11 as described above
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conducted by a PN code generated in the PN generation circuy php32 o0d the

m xer 24~k read spectrum data signal (hereinafter a viated as a SS
data si g‘r?lvg@%?iggsent to the filter 21 to reduce the noi sggiWﬁ%gﬁ
anplified by 15 the anplifier 33. The anplified SS data signal is
converted to a higher spectrumin the mxer 24 with an |IF reference signal
generated in the VCO 34. The up-converted SS data signal is sent to the
filter 21 to reduce _the noise and then anplified by the amplifier 33. The
SS data siWHhbe deptribaded by the anplifier 33 is converted to a 20 higher
spectrumin the mxer 24a wth a RF reference signal generated in the VCO
35. The up- convefled B3 seteansigsiaucivral eivw typitdity shdwiae thé relevaatiuce the
noi se and then anplified by the power anplifier 36 to a power needed for

transm ssigdrtiohs 2popkdheiofiicanfibl ¥dtbmefr AR utbhRfle @ 20Rled velsQBt to the

filter 21 via the RF switch 22 to reduce the noise, converted into radio

waves 21 4%%?%&%1&%9 e em%%ﬁﬁ 8§tlfécﬂ¥e‘lsgﬂi}%glr%ﬁng ﬁ éﬁggg i?-g)g.'bg DG4 6. and

transmtte e externa evice or'to an ui ded -
vehi cl gs. Nex wi th.respect .t.o the reception system,.the S§ data signal
that 19 1Erofiaid eRREE veifle 1wt R Hirnest iR litving Fhe Aaritg.om
anot her 5 automated gui ded ve icI§ Is sent. tqo.the filter 21 to reduce the
noi se, serhu)‘tlgmﬁﬁg’@i res noxmber of aptomated guided yohiclesiazgmeravided. noi se
again and then anplified by the RF anplifier 23 to a level that is

suitabl e for si dnaflG.p} dOds i fagioryheso®mputershghadnixols| factoey fanilitiee RF
anplifier 23 is sent to the filter 21 to reduce the noise again and

down- conv eatidewrotlo stationseandl Sexslzdeansport Bedurataforahe 24ttomiatdil guidedr ef er ence
signal generated in the VCO
vehicle 1. 41 is an operation control unit which, in response to a transport
10  request sent from the factory host computer, transmits the information
needed for running, including information on start instructions for the
automated guided vehicle 1, corresponding to the condition of the automated
guided vehicle 1 via a wireless LAN.
42 is a network computer for debugging used for updating the
15  transport control software stored in the memory part 12 of the automated
guided vehicle 1 or debugging it through remote control, rewriting data by
transmitting melody data to the automated guided vehicle 1 and debugging
the software of the operation control unit 41. 43 is a network computer for
ordinary work that does not contribute to the control of the automated guided
20  vehicle 1.
Here, the network computer fqr debugging 42 may also serve as the
operation control unit 41 or the network computer for ordinary work 43,

46 and 47 are guidance lines for the automated guided vehicle 1. Al

and A2 are merging areas where the guidance lines 46, 47 are merged and
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35. After the down-converted SS data signal is sent to the f‘ééhfzgoﬁé to
reduce the noise and anplified by the IF anplifier 25, a Sé nodul ati on of
t he dat V00383398t akes place in the SAWnatched filter 26PCEHARN1IAMMase 15
denodul ation takes place in the determnation circuit 27. The

phase- denodul ated data signal is converted by the SIO 28 froma serial data
signal into a parallel data signal and sent to the CPU 29. An address

j udgenent takes place in the CPU 29 based on the radio information of the

transm t t aghefl Gnlgioealutodated gaided vediicle lkha oadelr siss timelgement, the data 20
requiring a wred transm ssion are sent to the Ethernet cable 15 through

the ~Ethernet coltRliitin $9cEs! flo Hiforyatise chilbaterio dheicperatisned from the

data in the CP hé fol 'ow ng, "the operation control systemfor the

aut ormat ed i ded . icle i nel udin ' o1 g1 o as
descri bed %Pg’gvﬂ%gggﬁﬁm‘e]tﬁ% co "8‘%‘5@’%&%{‘%@%%%3%%8 Wi |°% be
described. FIG 3 is a _schematjc structural vi.ew I cal | v show t he

rel evant qurpwiey for ordinapewark 45 arg W?@@&&tﬁéﬁoﬁaﬁ%‘? 8%@%12;9gui ded
vehicle according to one enbodi nent of the present invention. FIG 3 only
shows % ond.AN) 44nt ed gui ded vehicle 1 for the purpose of sinplifying the
drawing, but in reality, a |arge nunber of automated gui ded vehicles are

provided. In Fl Gutheffois thefopotation bmsitrolowmip dil drastthatsapamwivsilesst act or y
facilities and work stations and sends transport requests for the

aut omat ed fuindgdlapiee i ds@hht offhd Suttimatedrgaidahveliole Dshown in #ICGE 2, i n
response to a tr a%spor t 10 request sent fromthe factory host conputer,
transmts %l.lrllﬁ piagge%ri%ljn?ﬁion by radio with the automated guided vehicle 1 via the
wireless LAN. Therefore, the automated guided vehicle 1 is, as shown by a
10 dotted line 101 in FIG. 3, connected to a LAN 102 that is connected to the
operation control unit 41 and is therefore accessible also from the factory host
computer 40 and the network computer for debugging 42 connected to the
operation control unit 41 via the LAN 44. However, an access limit is
programmed for the information stored in the automated guided vehicle 1
15 and the operation control unit 41 to prevent an illegal access from the
network computer for ordinary work 43, which is connected to the LAN 44
but does not contribute to operation control.
In addition, the automated guided vehicle 1 may be conpected to the
LAN 44, as shown by a dotted line 100.
20 Furthermore, the information on start instructions and other
messages transmitted from the operation control unit 41 or the automated
guided vehicle 1 include an identification number of the operation control

unit 41 or a task identification number. Thus, the automated guided vehicle

1 ete. that received a message can check the identification number included
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needed for running, including information on start instructsogsqfagos he

aut onat eq‘ﬁ%%'/gggg vehicle 1, corresponding to the condit L%B}Tg'&oif@ﬁ“ aut omat ed
C

gui ded vehicle 1 via a wireless LAN. 42 is a network co %ebugging
used for updating the 15 transport control software stored in the nmenory
part 12 of the automated guided vehicle 1 or debugging it through renote
control, rewiting data by transmtting nelody data to the autonmated

gui ded vehicle 1 and debugging the software of the operation control unit
41. 43 is dndbevpessage mpdiconiiray whetharibisamenkharizad meesagedo keontri bute to
the control of the automated guided 20 vehicle 1. Here, the network

conput er f geceinbigyangridr mepsages o Indhiseway proeessimpeofdnyeropnidsshgeini t 41
or the network conputer for ordinary work 43. 46 and 47 are guidance |ines

for the autfesratihd retwdee cyvapuedicfor ordinarpabrB2A32%midk iDédihedtcddn tiaer e the
gui dance lines 46, 47 are nerged and 23 WD 02/ 33498 4 April 2005

PCT/ JPOL/ 0904/ 4’4‘@&@?(&%' %ot%ﬁtﬂﬁ Rt rgﬂbﬂrﬁgﬁ%‘snioﬁlﬁorﬁ%ﬂe aliGhafg @ t1me.

As shown in FIG 3, actory host conpute e operation control
unit 41z the. ﬁ@ggl r debuggi ng 42, and the network conputer
for ord?na@#@%ir e;ir){eg)@ltel%gge%ect ed to the local area network 5 (LAN)
44. Furthernore, 1 he operatjon control it 41 has the sane wireless LAN
adapter 11 as t hatrbpexperes by deeqsstngall dagaytamated gudpd xehiclesdremn the angd

passes information by radio with the automated gui ded vehicle 1 via the
wirel ess LAQIWIHEpepBHEer fondebugeimgi42uvigihdeetwerk, cininstalatierscamben by a

conducted for upgrading the transport control software or other software of
the automated guided vehicle 1, so that it is no longer necessary as in the
10 past to exchange the ROM in which the built-in software of the automated
guided vehicle is stored or the IC in which melody data etc. are stored. Thus,
the stop time and the workload of the automated guided vehicle can be
reduced significantly, and the stop time of a transport can be shortened
significantly, so that the operéting rate of the production line as a whole can
15  be improved.
Next, it will be explained as to how information is transmitted
between the operation control unit 41 and the automated guided vehicle 1
when the automated guided vehicle 1 starts a transport.
FIG. 4 is a diagram showing how information is passed between the
20  operation control unit 41 and the automated guided vehicle 1 and contents of
| processing in a first transport start processing in the present embodiment.
In FIG. 4, first, when a message of running data download (D/L)
request is sent from the automated guided vehicle 1 to the operation control

unit 41 (step 1, which will be abbreviated e.g. as S1 in the following steps),
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10 dotted line 101 in FIG 3, connected to a LAN 102, that 4 ﬁpgaggt ed to
the operation control unit 41 and is therefore accessible a B0 from t he
factory WO®B38mput er 40 and the network computer for dE6LGEYHEME
connected to the operation control unit 41 via the LAN 44. However, an
access limt is programmed for the information stored in the autonated

gui ded vehicle 1 15 and the operation control unit 41 to prevent an ill egal
access fromthe network conputer for ordinary work -43, which is connected

to the LANtH4 opbriticioesninellwtid Al Wiitdserunieg datd hod additioredl infopmadidint | on,
t he automat ed gui ded vehicle 1 may be connected to the LAN 44, as shown by

a dotted | LBRiddf a%@ax’fﬂf&f‘ﬁﬁﬁ%ﬁl’e BbPahdtRABhite ] s@éhﬁh@tlfﬁcﬁﬁﬁt ructions

and other nmessages transmtted fromthe operation control unit 41 or the

aut omat ed ui ded, vehi cl | nC i dentddy cat

operati on THEror to glﬁ? ?uﬁ%‘?eﬁaéjﬂggiélg%lgﬁet ?@@m igllj&&r? %n”rue%fﬁﬁé ﬁ]ﬁ%@ , the

aut omat ed qui ded.vehicle etc. that, received. ssage,cap. check .t he
dent | 11 calRERUSoR BlosAER He gusamatedeided sisbicled appmansalipesademe 0o0as
in the message and confirmwhether it is an authorized nessage to be

recei vell oruaning data aed the additionah infopmatiopsteredsnie file shibeppaptioBssage
fromthe network conmputer for ordinary work 43, which is connected to the
LAN 44 but cdnixsl nnit 4bintoithemeerharyopertatd @FAG: dh({S9)| , Asrthis tme; bee aut omat ed
5 guided vehicle 1 is prevented. Furthernore, by accessing all the

aut omat ed guistadtatetidedsychiclen tdbéaindaiotenly tlanPuitingidita deldubei ng 42 via
the network, an installation can be conducted for upgrading the transport

SO SO AP M g Lihepuke I sbtbiesiusle 1. <o
~ and the additional information needed for the following transport from the
10  operation control unit 41 at a timing corresponding to the transpoxt status of

the vehicle itself.

However, it is also possible that the automated guided vehicle does
not obtain the running data and the additional information needed for the
following transport.

15 The start instruction message including an identification number of
the operation control unit 41 and a task identification number is transmitted
to the automated guided vehicle 1. Upon receiving the start instruction
message, the automated guided vehicle 1 checks the unit identification
number and the task identification number included in the start instruction

20 message. After itis confirmed that this is a start instruction sent from the
operation control unit 41, the automated guided vehicle 1 transmits a start
instruction acknowledgement to the operation control unit 41 for

confirmation of a receipt of the start instruction message (S5) and starts

running.
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10 past to exchange the ROMin which the built-in software phptiecny omat ed

gui ded V@ly ¢2h84dss stored or the ICin which el ody data or ed.
Thus, the s{op 8ti me and the workl oad of the autonmated g%?cg‘gg%@ﬂﬁzl e can

be reduced significantly, and the stop tinme of a transport can be
shortened significantly, so that the operating rate of the production |ine
as a whole can 15 be inproved. Next, it will be explained as to how
information is t;i‘ansm'tted bet ween the_operation control unit 41 and the
aut omat ed gui dedThepusomated gidad vebick i atms Seony thelpreseoh posidion totar t s a
transport. FIG 4 is a diagram show ng how i nformation is passed between
the 20 opwmshreced dading stakivn inddn ety stateytaeites hngaititdeltoedi cl e 1 and
contents of processing in a first transport start processing in the

present entragispertbd ih théldadidyg station! tradport theSSHdR @b #aRkME LRI
downl oad (DO request is sent fromthe automated guided vehicle 1 to the

(P Tol | ou o aPotelllodfing S sl 10 e Gt o e el 1 he

operati n SOk u W i the unni.ng data an ddi,t,i.onal, i nformation
rel at eé-)ot o a ﬁlgéndstpor erlél#t K X;}feﬁll % ﬁ?a?? Qﬂgr’?ﬁ?gdgﬁ%?%lt i nstruction
-message to. the automat ed, gui de ehjcle 1 (S3). Upon_receiving the start
i nstructi Mﬂ%@ﬁ@’é,ﬂe?ﬁ%d g’ﬁttg ?]icﬁ"”é’lﬁi tyansrazh pee storedy iherautreted reads t he
5 running data and the additional information stored in the file of the
oper at i on 8Wgad vehidlglicontinpes bramsportingnntipaseries of HaBspeits@S4), At this
time, the automated guided vehicle 1 obtains not only the running data and
the addi téommpletécaf W, the afitomated guided gehicknd pends albrdngposo t he running
data and the additional information needed for the follow ng transport
fromthe completion notice to the operation control unit 41 (S6).
10 As described above, the automated guided vehicle 1 can obtain not
only the information needed for the present transport but also the
information needed for the following transport at a timing according to its
own transport status from the operation control unit 41 by itself, so that the
transport efficiency of the automated guided vehicle 1 can be improved.
15 In addition, the above-mentioned embodiment was described by
referring to a case of sending a running data D/L request (transport
instruction request) from the automated guided vehicle 1. However, it is
also possible to start a transport such that the operation control unit 41
monitors the position and the status information of a large number of
20 automated guided vehicles, determines which automated guided vehicle is to
- be used for the transport and outputs a transport request for the chosen
automated guided vehicle to its own file or to the automated guided vehicle.
This case will be described in detail by referring to FIG. 5 and FIG. 6.

FIGS. 5 shows one exemplary case in which an automated guided
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10 operation control unit 41 at a timng corresponding to t4hE lti{ggﬁgort
status of the vehicle itself. However, it is also possible tha e

aut omat SHOGYBHES vehicl e does not obtain the running daP@I/dfd/opida

addi tional information needed for the following transport. 15 The start

i nstruction nessage including an identification nunber of the operation
control unit 41 and a task identification nunber is transmtted to the
aut omat ed gui ded vehicle 1. Upon receiving the start instruction message,

t he aut omafRgcigdisied iveingkRnlort RS oS pdigtisn bhdisighld thi thatfilen Franbar and

the task identification nunber included in the start instruction 20
nmessage. el 1l : | : plltl.ﬁl]iil]% 'Egﬁﬁ Yolal t from
the oper é%%o%h%%l&tr&ocﬁg%#gggﬁlﬁggh%u ona elgl“\c‘:}%|8i(‘11§eh(§3'l ve %%a%ﬂ%(?%sm ts a
start instruction ,acknow enent .to t 0 ation.control i 1 for
con | ot V0P 220 BRERGY Gt sitohod FloBR tbe rRPHE RS MGG S hr s
running. 26 4 Aptil 2005 WO 02/33498 PCT/JP01/ 09048 The qut omat.ed gui ded
vehicl e | ¥izansiorstationsrEEbm % o5l and S1d ake posHaenadinsthe BHEYAY st at i on
in an enpty state, receives an article to be transported in the |oading
statiob, tiaue pord thet didorrated igeidad whiclednpasses schnsporizartioles inidesel

unl oadi-ng station, and supplies the article to the station 5 concerned.

Ther eaf t ertrawbfen stditonsun Baed bledkaofihd rurming dbdieds ahdichtddbyrpositionneeded
for the followi ng transport are stored, the automated guided vehicle I

cont1ues SHAUARED) 80 AR duomk oo bk CRwtlagls Hon,
operati on [?o%ﬁ'tti&?huiﬂﬂeﬁ' @)114 é@en to the ST1, while a position number @ is given
to the running route between ST 1 and ST2.
10 F1G. 5B, FIG. 5C and FIG. 5D show one configuration example of a
position and status information file stored in automated guided vehicles
AGV1, AGV 2 and AGV 3 of FIG. A, respectively. FIG. 5B, FIG. 5C and
FIG. 5D show examples in which the “status” is indicated either as “in
transport” or “waiting for transport request”, but different status such as
16 “charging” or “stopping due to trouble” are also possible.

FIG. 6 is a diagram showing how information is passed between the
operation control unit 41 and the automated guided vehicle 1 and contents of
processing in a second iransport start processing of the present embodiment.
Each automated guided vehicle 1 writes and stores its own position and

20 status into the files shown as examples in FIGS. 5B, 5C and 5D, and updates
whenever necessary, for example, at a timing when the position or the status
has changed (S11). The operation control unit 41 periodically refers to the

file stored in each automated guided vehicle 1 (S12) and determines the

automated guided vehicle 1 to which a transport request from the factory
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10 As described above, the automated guided vehicle | can oppgiin20p0t only
the i nf oggpdsl needed for the present transport but als |.nformati on
needed for ﬁﬁgﬂ?ollomﬁng transport at a timng according?F%ﬁﬁwgﬁdgﬁmw
transport status fromthe operation control unit 41 by itself, so that the
transport efficiency of the automated guided vehicle 1 can be inproved. 15
In addition, the above-nentioned enbodi nent was described by referring to
a case of gending a running data DI L request (transport _instruction
request) f i’@ﬁ# EMrRPUiAr RIS OMtR U ﬁ%aowﬁelang the ppgijpopeand the statugplanchossi bl e
to start a transport such that the operation control unit 41 nonitors the
posi tion amatometest guidedivehidedt(Bdd). ofAtathis tigee, forrexample, Aisaut onat ed

gui ded vehicl es, determ nes whi ch autonated gui ded vehicle is to be used

for the tr detpeiihedrdchthatitlse rahtpndpoeqtedtdsvagiulf writhehmichasah aut omat ed
gui ded vehicle to its own file or to the automated guided vehicle. This

case Wil | b dlebedHiBRtyhibinofopiatrB¥sgoRt BouddY thet F[GaBd Mokl G1H8. FICS. 5
shows one le%?%rn)l ary case in whi cﬁ asr’lﬂ aut oqmt eg guilzsdleda27 4 g\priﬁ 2005 WO
02/ 33498 P i t Lpformati on on its own position and
stat us ign ﬁéﬂgg%é%%gﬁéﬂﬁ ﬂit%le}ag{?ﬁgaﬁg é"c di agram showi ng t he running
route of the aut ted gui ded , vehicl e and transfer tiops positioned

al ong the runni ng?f&ReLEEIoR ﬁo%réeuné&ﬁwxg?%%n@gp?%ﬁ%a %Pgt@%Z ST3 and
ST4 are positioned . in the running 5 route, and the autqnated guided vehicle
1 passes t gaiigsorehielettp svhighithe tpangport yeguestis asttaut snd thedeansppsick of t he
running route is indicated by position nunbers W (2 and so forth for

i dent i fi carequestfiniaiss pwsifiled814FoThexamohmted gupded vélunlerparivdically gi ven to
the ST1, while a position nunber O is given to the running route between
ST 1 and Stéfers to the file of the operation control unit 41 and reads those transport

10  requests having the automated guided vehicle’s own name (S15). Then, the
operation control unit 41 writes the running data and the additional
information into the file (816). The following procedure is the same as the
first transport start processing of FIG. 4.

| Here, the information on position and status may be provided from

15  the automated guided vehicle to the operation control unit 41 by a message,
or the automated guided vehicle may provide the timing to monitor to the
operation control unit 41 by a message, and the operation control unit 41
refers to the file stored in the automated guided vehicle at this timing,

Furthermore, the automated guided Vehicie 1 also can check by itself

20 whether there is a transport request sent from the factory host computer 40
to the operation control unit 41. In this case, the automated guided vehicle 1
checks timely whether there is a transport request inside the file stored in
the operation control unit 41, or at a timing given from the operation control

unit 41 to the automated guided vehicle 1, the automated guided vehicle 1
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10 no. 5B, FIG 5C and FIG 5D show one configuration exam;{g gfl P05
position and status information file stored in automated gui B veglcles
AGV1, AGYO0283#BGV 3 of FIG 5A, respectively. FIG 5B, BEEIPHHMNE] FIG
5D show exanples in which the "status"” is indicated either as "in
transport” or "waiting for transport request”, but different status such as
15 "chargi ng" or "stopping due to trouble" are also possible. FIG 6 is a
di agram showi ng how i nformation i s passed between the operation control

uni t 41 anghdclg vittRER tsteGl ndanyiRIM séquebt a0 ghis@ih@i s of processing in a

second transport start processing of the present enbodi nent. Each

t ted i d ' ' ' 20 st at
Tt the f il es chifthebhbre, with rESdbth OIERrhAROR M PAR bllclll ) St aluS
wh f.or . l.e, At tim t he. it . th
Stat s hadec et griged it ins theck Hether Tt s fotiontion 'y
refers to the file stored in each autonmated gui ded vehicle 1(S12) and

det er ni nesOR fart ngtEHees R iheaperation cantrol wiikklandreads o aHpniRg yest
fromthe fact Orﬁ 28 4 April 2005 WO 02/33498 PCT/JPOL/ 09048 host conputer
40 is dut pdatabyhentbe deformgticheniart instruchivns ie agaidahle, @ftheach aut onat ed
gui ded vehicle 1(S13). At this tine, for exanple, it is determ ned such

t hat the tasatospaetl gudedsshick Dedpidad thd g alaa at a thuintegivenhisal e
waiting for a transport request that is |located closest to the 5 transfer

station whahes A{diwdtRh fbf RPRIatid 806l #hitAf] ARk Ritomatdd Sdidadi tes the
name of the automated guided vehicle to which the transport request is

out put andvé]:f]aetf ansport request intoits own file (S14). The autonmated
gui ded vehicle périodically refers to the file of the operation control

unit 41 and r eadlsn é&&%i%n& L3 g{)cgrt request” means that a request for transport

10  is given to an automated guided vehicle by specifying a place for receiving a
transport article and a place to which the transport article is to be sent. On
the other hand, a “start instruction” means i:hat an instruction to start
running is given to an automated guided vehicle that received a transport
request and running data.

15 Next, it will be explained as to how the automated guided vehicle is
controlled when entering the area A1l where the guidance lines 46, 47 are
merged.

FIG. 7 is a diagram showing how information is passed between an
operation control unit and an automated guided vehicle and contents of

20 processing in a first merging control processing of the present embodiment.

When the automated guided vehicle 1 intends to enter the merging
~area Al of the guidance lines 46, 47, first, the automated guided vehicle 1
obtains an access right to the area entering status file shown in FIG. 8 stored

~ inside the operation control unit 41 (S31), reads and refers to the area
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10 requests having the automated guided vehicle's own name 4 aLs).200%n, the
operatiow&%ggg ~unit 41 wites the running data and th(i,cg,g&l 6 nal
[ [ R 93‘31?13 as the

information 1nto the file (S16). The follow ng procedure’i

first transport start processing of FIG 4. Here, the information on
position and status may be provided from 15 the autonmated gui ded vehicle
to the operation control unit 41 by a nessage, or the autonated guided
vehicle may provide the _tim.ng to nonitor to the operation control unit 41
by a nessagitering status dile padiconitmstvhethenthere s angfother automatetli | e st or ed
in the automated guided vehicle at this timng. Furthernore, the automated
gui ded vehigiidedivehigle caderingdbi rhgrging etda A2(SSR)et Hara rdsmdbof thim transport
request sent fromthe factory host conputer 40 to the operation control

unit 41. | fudpéhiedther tiRraid QAGIIRY aGoReted/ ‘id@lievebid@i}feﬂféniérgﬁig

whet her there is a transport request inside the file stored in

i 1 4L T o P A i hbects eight 15tne phed biinile Gld A8 b 101eARRL A0 T
Cranspopt AoiReree SRR SRR Hhoia M i GrLEits B dhbeing afeg A"
check mhet RERRTIBRLspealod SHG: Hha FBiPm A Saed TS eI B e ReE e
operation control unit 41 and_reads the runningh 5 data when the

i nf or mat i onéering siatus fde pexiodisally andoheckawhethen thernthenautrmatedgui ded

vehicle 1 can read the running data at a timng given as a start
i nstructi oguidahvéhidedapgone.i on control unit 41 to the automated gui ded
vehicle 1. In addition, a "transport request” neans that a request for
transport On the other hand, when there is no other automated guided vehicle
10 inthe merging area Al, the automated guided vehicle 1 writes its own name
(AGV1) into the name of the entering automated guided vehicle name
cor:;esponding to the area number Al of the area entering status file (S33),
releases the access right to the area entering status file, enters the merging
area Al and occupies this area (S34).
15 In the conventional system, a confirmation section was provided just
" before entering the merging area Al to chec_k whether it is allowed to enter,
or alternatively, it was programmed such that the automated guided vehicle 1
stops every time at the entrance of the merging area Al even if there is no
other automated guided vehicle besides itself in the merging area Al.
20 However, according to the present embodiment, the automated guided vehicle
1 obtains the access right to the area entering status fife stored in the
operation control unit 41, and by referring to this area entering status file,

the automated guided vehicle 1 can determine by itself whether to enter and

occupy the merging area Al. Therefore, it is not necessary to provide such a
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10 is given to an automated gui ded vehicle by specifying a4pA[\ GP 685
. > . . 1 .
receiving a transport article and a place to which the transgor? article
is to beWOdAB3M49Nn the other hand, a "start instruction"PREANE St an
instruction to start running is given to an automated gui ded vehicl e that
received a transport request and running data. 15 Next, it wll be

expl ained as to how the automated gui ded vehicle is controlled when
entering the area Al where the guidance lines 46, 47 are merged. FIG 7 is

a di agr am ghieiinieritiovedtioadBientidned aboss add e tulkesxara ruopeng tines) andnt r ol
unit and an automated gui ded vehicle and contents of 20 processing in a

first ner gkﬂ@%%%%foﬂhcﬁgﬁg%ﬁﬁ &fh Bé ihPRovedased it B8t nEBstsary videe

aut omat ed gui ehi c Intends to enter the merging area Al of the

gui dance |lines 46 7 i.rs o) e ' ' : LS an
access ri gﬁ{‘trfl&p?ﬁ%ﬁé%rgg)re n?@f%%ng#é’t ‘ﬂ‘%&? %%Wéﬁ%\%t\é’cf%hﬁe&&e@ (g?tgra%éd]

I nside the operation control, unit 41(S , reads and refers.to.the . area 30
4 April 2089t stigpeyergSapabiae gFanes %zeetﬁ?@l}lg&rg?’ﬂ\?swﬂ%rneg tims %onf i rns
whet her there is any other automated guided vehicle entering the merging
area Alb (S8 autesatedanuded vehiclg ean ?@ggéﬁ@kﬂd, signtficapily anddhanot her

aut omat ed gui ded vehicle in the nerging area A, the access right to the
area ent er twmspoettafficienky can beatmparseetl. and t he 5 aut omat ed gui ded vehicle 1
stops before the entrance of the nmerging area Al. Under this suspended

state, the aut ongiegsl &eiﬁeﬂeﬁ%ﬂiﬁ%gta%ugﬁa@lmdﬁiﬁa piRbdedséiratdy fomt us file

periodically and checks whether the other autonated guided vehicle is

gone. On theqol et Ada. WiR ThistBks, it Sad}PhobistratthedRUEH tBal fiRthotel cl e

right to a file is not released while an automated guided vehicle is entering

10  the merging area, and that this area cannot be occupied without obtaining
the access right, and thus, the automated guided vehicle must wait before the
merging area.

In addition, with respect to passing of information in the merging
control processing, it is also possible to program such that the operation

15  control unit 41 checks whether the automated guided vehicle 1 intends to
enter the merging area Al, and when the intention of entry is confirmed,
refers to the blocking data stored in the operation control unit 41, and that
when the status of the merging area Al is ready for the entry, the operation
control unit 41 gives an admission to the automated guided vehicle 1.

20 Furthermore, as in the conventional system, it may be programmed
such that the automated guided vehicle 1 asks the operation control unit 41
whether the merging area Al is open, and the operation control unit 41 gives
an admission to the automated guided vehicle 1 after checking whether there

is no other automated guided vehicle. Also in this system, by using a
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10 in the nerging area Al, the automated guided vehicle 1 v hbes 2iobs own
name ( Lo the nanme of the entering automated gui vehi c| e nane
correspé’é;l%ﬂljr}r%'(fj?'b‘p‘rg)z the area nunber Al of the area enteri ngggg‘gf)ﬁéwﬁsl e (S33),
rel eases the access right to the area entering status file, enters the
merging area Al and occupies this area (S34). 15 In the conventi onal
system a confirmation section was provided just before entering the
merging area Al to check whether it is allowed to enter, or alternatively,
it was proWitelessd-ANdhr commutication, diratcotnyuinitationdiinelcan be retlagsl every
time at the entrance of the nerging area Al even if there is no other

aut onat ed gighifedntlyhi Thmsptish dpsieni bad thd advdretapeigithgt ﬂﬁ@ﬂoﬁhece%@m?bmver ,
according to the present enbodi nent, the autonated gui ded vehicle

obt ai ns th@@@ﬁﬁﬁsabbxﬁﬁmhﬁoﬁgécﬁ’dlﬁﬁeﬁﬁﬂ{é Rergindldidafdd e stored in the

operation control unit 41, and by referring to this area entering status

file, the auto . ' ' Ca 9] by ;L t sel ether to
enter and occugﬁ gg%?%%%%?#g%gﬁdg‘%g?g’%g%% IEEi%frmi‘g’ls}s?l‘f) ecﬁfetggssary to
provi dg such a 31 ril 2 02/ 33498 PCT/ JPOL/ 09048 conf jmation

sect i o% a%ﬁﬁ?ﬁ&%ﬁéﬁﬁgﬁnﬁt%&% ex ﬁopﬁﬁﬁ%‘-‘%ﬁﬁﬁfﬂ%ﬁﬂﬁ’ﬁe area
productivity . al sQ. can be inproved since it is not necessary to provide

extra spac‘“é‘ﬁlﬁ’é‘te fogy refenying iy HFelO-si nce an aut omat ed gui ded vehicl e does
not stop every time at the entrance of the nmerging area, the waiting tinme
of 5 the aut omatBEé.gif) werdiagnam showding hewsinfoimeation 35 pasdeddebwben aand t he
transport efficiency can be inproved. Here, the area entering status file

may be proyfetetios epatrel ahit £1af an aacdmawidahiide@wehicld Bnll RbhtetdsSef it My be
programed such that the access right to a file is not released while an

aut omat ed 1bosieng B'h GbEod B nRRERI dddtrol processing of the present embodiment.

10 In addition, these blocking data include, as shown in FIG. 9, an area number,
the name of an automated guided vehicle in occupation (AGVn), the name of
an automated guided vehicle waiting to enter, and the priority (Pn) of this
automated guided vehicle waiting to enter.

When the automated guided vehicle 1 checks the blocking data stored

15  in the operation control unit 41 (S41), it is confirmed whether there is any
other automated guided vehicle occupying the merging area Al concerned
(S42). In the case where there is no automated guided vehicle occupying the
‘merging area Al, the automated guided vehicle 1 writes its own designation
(AGV1) as the name of the occupying automated guided vehicle (S48).

20 : On the other hand, in the case where the area concerned is occupied
by an automated guided vehicle (for example, AGV2), the automated guided
vehicle 1 writes its own designation (AGV1) as the name of an automated
guided vehicle waiting to enter and its priority (for example, P2: the second

highest priority) (S43). Thereafter, when the automated guided vehicle 1
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10 the nerging area, and that this area cannot be occupied Méﬁ?%bos
obtaining the access right, and thus, the automated gui ded vehi Cl e nust
wai t befWOD2BH8 nerging area. In addition, with respect PESIBHANEg of
information in the merging control processing, it is also possible to
program such that the operation 15 control unit 41 checks whether the
automat ed gui ded vehicle 1 intends to enter the, nmerging area Al, and when
the intention of entry is confirnmed, refers to the blocking data stored in

t he oper at checksaht hdbcking dabd againdSudpand WoeArib ehat Bidisa®b of ke Mer gi ng
area Al is ready for the entry, the operation control unit 41 gives an

adm ssi on p&n R4 ' 2fa @ : t L RaLhe
conventi onal @gg%ggﬁ]ﬁ It %yﬁgg%?%%ir%%&(gvﬁsﬁé% léti%gt t gﬂ gﬁ}ogﬁn%?%ga%%i ded
vehicle 1 tign control _unid 41 . whet her .th rgi ng, area Al

i s open, ag‘t%i%? ﬁé@&%&g@%&nﬁ%’n‘{%gﬁ nﬁmetc’ftz?fl aﬁp&a?te r\g"é@"rffgﬁﬁﬁ Whhahe

aut omat ed gui,ded vehicle 1 a r checkjn et her .t her i s.nQ other

aut omat ed GHEDEEPIIRL 'cll’@?uﬁ?féé)é?liﬁ’qugkles%% thfgmgge%tmomm&l | 2005
WO 02/ 33498 PCTUP01/09048 wi rel ess LAN for communication, the conmunication
time cah bS4Rdihecantonaiad muidas vahicleHudeletasiits eystdemigmation{dFdl dmasage in
that it . is not necessary to provide a confirmation section before the

mer gi-ng ar e vhmefdemhautomated ghededitedielt evhitimgdedntehileitdhad Isqwm al so check
the 5 bl ocking data shown in FIG -9 by itself.- The operation in this case

will be ewpltedbefoby (S£Newiritagith own Gesidiatidt AGYA) b§ tHe dhad dphehow ng
how i nformation is passed between an operation control unit and an

U T i B VRO ) ACERe A GUEAT™ O 19
When the automated guided vehicle 1 exits the merging area Al that
10 hasbeen occui)ied, the automated guided vehicle 1 deletes its own
designation (AGV1) in the .name of the automated guided vehicle in
occupation (S49).
Also in this case, as in the conventional system, it may be
programmed such that the antomated guided vehicle 1 asks the operation
156  control unit 41 whether the merging area Al is open, and the operation
control unit 41 gives an admission to the automated guided vehicle 1 after
checking Whether there is no other automated guided vehicle. Also in this
system, by using a wireless LAN for communication, the communication time
can be reduced significantly. Thus, this system has the advantage in that it
20  is not necessary to provide a confirmation section before the merging area Al.
In addition, when the blocking data are checked by the automated
guided vehicle 1 at the time a detection mark that is provided before the

‘entrance mark of the merging area Al at a predetermined distance (for

example, 60 cm) is detected, the automated gnided vehicle 1 can stop at the
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10 I'n addition, these blocking data include, as shown in FlGap®y oppsarea
nunber, of an autonmated gui ded vehicle in occupation (AGVn), the
nane of \&f&)ﬂ(ﬁgg%ﬁm ed gui ded vehicle waiting to enter, aﬁ’ETf"m”é?P‘fsori ty
(Pn) of this automated guided vehicle waiting to enter. Wien the autonmated
gui ded vehicle | checks the bl ocking data stored 15 in the operation
control unit 41 (S$41), it is confirnmed whether there is any other

aut omat ed gui ded vehi cl e occupying the nmerging area Al concerned (S42). In
t he case werirenchmazkiin the case wihere theyuietethg/aeiac bisonetigpeiong Here, theer gi ng
area A, the automated guided vehicle 1 wites its own designation (AGV)
as t he nansbmfe-teationed dystageaistmiedbiangued &g coabidelime(SdtanceOtlan i he

ot her hand, in the case where the area concerned is occupied by an

aut ot ed ok P11 SuihRito AN EYoAAL) o 3P RUBTRASE Guifing veni ol e

| wites its own designation ( as the name of .an”“automate ui ded
vehi cl e i1l i e [ It N AQr i f or. exa e, P2: .the sgcond
hi ghest \Sﬁ%‘%%ﬁﬂ?%%e@ et eé%tr %‘réam%%eé%q}?o@‘%h&&aﬁﬁioﬁéﬁ‘% ®le 1 33
4 April. 2005 WD 02/ 33498, PCT/.JP01/ 09048 checks the bl ackin a again
(S44) &nd TOURPRFHRATRZS & fietertinh mark fhe enprance mar slulted romd vehi cl e

(AGV2) is deleted fromthe bl ocking data &845) and that there is no other
nane of anthfimeraingsrgapadpostinnadaty predeterminesk digtansei(foy exhmplet Lel
(for exanple, AGY3 with the highest priority P1) 5 (846), the autonated
gui ded vehineter) befoeb she mdrgingareas es tyatatlicomtpa@ted gasded vehiclariecaf an
aut omat ed gui ded vehicle waiting to enter that had been witten before

($47), wridleskiths bdwkite dhtinat tntiitGhb)erfsahdeemaskit: @dtebitd astopyi NY
aut omat ed gui ded vehicle (S48) and enters the nmerging area Al. Wen the

aut omat ed withted N&dk Fdin the htPnch tn B FhBf tAE $ering RAa A1 is not open.
10 Here, the above-mentioned distance is predetermined by considering a
distance that is sufficient for the automated guided vehicle 1 to stop before
reaching the entrance of the merging area Al.
Moreover, by passing information among a plurality of automated
guided vehicles via the built-in wireless LAN adapter 11, without interposing
15  the operation control unit 41, and determining whether to enter the merging
area, it is also possible to check mutually the routes of the other vehicles and
to allow the other vehicle to take the running path. Accordingly, the load on
- the side of the operation control unit 41 can be reduced.
Furthermore, the information needed for running of the automated
20  guided vehicle 1 in the present embodiment includes running route change
information for instructing to switch from the pervious running route to
another running route. When the running route to be taken by the
automated guided vehicle 1 is already occupied by another automated guided

vehicle because of some trouble or work, the automated guided vehicle 1 can
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10 has been occupied, the automated guided vehicle 1 deletes éﬁ§28wg

desi gnati on %QGVl) in the nane of the automated gui ded vehicﬁ I N
occupat i WR®83Y$. Also in this case, as in the conventi oR&TIBYLME it may
be programed such that the autonmated gui ded vehicle 1 asks the operation
15 control unit 41 whether the nerging area Al is open, and the operation
control unit 41 gives an admi ssion to the automated gui ded vehicle 1 after
checki ng whet her there is no other automated guided vehicle. Also in this
- system byrdisl REidWRIiAg datd\babddd o &b kR kdete chhilBe SRSTMIEiGREIveR ti Me
can be reduced significantly. Thus, this system has the advantage in that

It 20 is n%ﬂwgﬁfﬁ B | Ll | | : t he merging
area Al. In a itlon,lovﬁgnﬁ%l'eﬂgﬁ %&?%&bgg%d%%%%%@%g%?ﬁe aut ormat ed
gui ded vehjcl t the tine a.detectjon mark that is oui.ded before the
ant r ance niteieSag B bh dudpe TR HafH e e Hiehmall shfaell THHE S el
exanple, 6Q c I s detected, the autonated gui ded, vehicle 1 can stop at the
34 4 Aprilt Owgﬂ@%%gﬁeheﬁ/%%gﬁw%qum ko the epethaise where
the merging area Al is not open. Here, the above-nentioned distance is

pr edet dr ni Iwenitaple ondltewatinely the scdomeatedauided vebidlé Loanmbtaioy thehe

aut omat ed gui ded vehicle 1 to stop surely before reaching the entrance of
t he mer gi nonarieg rélite ¢harigecinfmmeaticm by itselfaprediétsthe time bRatdisent r ance mar k

as a detection mark, the entrance mark can be shifted from the nerging
area and pasdcksfRdr dhe otiirafRbehMddedtdthsledNafdéd P6hRIHR & trbublEt er)

before the nerging area, so that the automated guided vehicle 1 can check

the bl ockigg @r&tto%ﬁ%ééeﬂ%ﬂﬂh% m_éinaea%ng%rég ﬁ%@gﬁﬁfgﬁ%ﬁ%ﬁ%ﬁﬁtﬁgm

within 1 neter fromthe entrance mark when S hot open.
and determines whether to change the running route. To make this

10  judgement, for example, the operation status data such as an average time
required for the automated guided vehicle 1 to conduct a transfer work are
already stored or gathered from each of the automated guided vehicles in the
operation control unit 41, and the automated guided vehicle 1 refers to these
running status data.

15 In the present embodiment, with respect to the form of information to

| be passed between the automated guided vehicle 1 and the operation control
unit 41 stored in one of the external devices connected to the network, there
are forms in which the automated guided vehicle and the operation control
unit share files, transmit and receive files, pass information by messages, and

.20 so forth. In particular, the information in a shared file includes (1)
information related to transports, (2) information related to the
above-mentioned blocking (intersection) control, (3) the above-ﬁaentioned map
information (running data), (4) instruction data for conducting work such as

transfers, (5) parameters used for speed control ete. of automated guided
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10 Here, the above-nentioned distance is predeterm ned by QPﬂﬁhgébbgg a
distance that is sufficient for the autonated gui ded vehicle 0 sto
before WO4RHPHY the entrance of the merging area Al. MPESVRI/0AB passing
informati on anong a plurality of automated guided vehicles via the
‘built-in wireless LAN adapter 11, without interposing 15 the operation
control unit 41, and determ ning whether to enter the nerging area, it is
al so possible to check nutually the routes of the other vehicles and to

al | ow t he géliglesVeid @)aard expertdl édigpletionitite Hod Sach w6k dofgby eattie | oad on
the side of the operation control unit 41 can be reduced. Furthernore, the

I nformatio @%@ﬁﬁégﬂﬁ&?d%ﬂbﬁg of the automated 20 guided vehicle 1 in the
0

present e i ment 71 ncludes running route change information for
instructing to jteh fromth ervio runnisng .roui & Lo anotf.her running
out e vhen the T EtRERBepOT S SaTAk B o ik aB BhiPRca veni cle
1 is already occupied angQt her automat ed gui de vehi c] e because of sone
troubl e orC%&rfﬁ,urﬁhé)ra@Rﬁﬁ@og&ﬁ%em?@ﬁiog?be aniganaﬁsm%ﬂc 2005 WD
02/ 33498 PCT/JP01/09048 read revised running data based on a rupnning route
change 8 nsawiomated gyiidedvelticloniforrexamele athicomfonnation desribedias @), @he
operation control unit 41 can transmt two or nore running data to the

aut onat ed ¢)j @2 dboed)i cAdternativélyadne dfephubtibpotauiguiaied guididvehidlesan
change its running route to the one that 5 is suitable. Alternatively, the

aut omat ed @i B@desiehhfdeasla GRdbtOPhRioARA guidetvEkicleQUha thivagstdrnf or mati on
by itself, predicts the tinme that is necessary for the other suspended

st o 20 SUSHSRALEp SN A4S ey oo o1 b o (he
change the runni 1S HeORHsE 'wl-lreci'e %lé ealbto‘rr]eia*%lentioned master automated guided
10  vehicle stores the information of the shared file, the operation control unit is
not necessarily required.

Furthermore, even if the operation control unit is provided, in the
case where the operation control unit fails to function due to some reason, one
of the automated guided vehicles that was predetexrmined as a potential

15 master automated guided vehicle can function as the master automated
guided vehicle. In this case, the potential master automated guided vehicle
periodically checks whether the operation control unit is functioning correctly.
If the operation control unit is functioning, the master automated guided
vehicle backs up the above-mentioned information of the shared file into its

- 20 own memory part at the time of checking. In the event of a malfunction, this
vehicle takes over the role as the master automated guided vehicle with the
latest backup information of shared file.

Moreover, the present embodiment was described by referring to a

case where the automated guided vehicle detects the guidance lines (running
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10 judgenment, for exanple, the operation status data such af appilaxgisage
time r ' or the automated guided vehicle 1 to con transfer
Ve ey Py

wor k are y stored or gathered fromeach of the au ded
vehicles in the operation control unit 41, and the automated guided
vehicle 1 refers to these running status data. 15 In the present

enbodi nent, with respect to the formof information to be passed between

t he automat ed gui ded vehicle 1 and the operation control wunit 41 stored in
one of t hetapeskandrunsantusagerihe c fiavever; the presentr inventionds nat Enfitedrs i n
whi ch the aut omated gui ded vehicle and the operation control unit share

files, traoshidforntof moaing dlénethe paidancaliaesaihdeanhy dppikdodse tead 20 so
forth. In particular, the information in a shared file includes (1) .

i nfor mat i aghsk SYIRir@Anhp ihfodABRLS uséd hsirahal MW&;; %ﬁ&ﬁq%i& Qubfifh
) (3) the a

above-nenti oned bl ocking (intersection) control, ove-men%'i oned
map infor ' ' . ' ruction _da far-.conducti ng work
such as tIr:Ig{r'lééﬁa e?géi{]%fﬂ%gr gsngt)ise]fl{éfé%ngéﬂa%lé)?l %uﬁlé]éﬁggéﬁef’(ﬂn tZJtegfoogf aut ormat ed
gui ded .36 4 ril. 2005, WO.02/ 33498 PCT/ JPOL/ 0904S vehicles, and (6) an
expect &d cvghé%eﬁ“?@ﬁ“} ﬂﬂ%"r‘ﬁé%&‘glgeﬁﬁw’ ﬁ”@ﬁg%eﬁf%%‘éw’ 20d RAsHiRs %‘Eﬁ(tﬂ
vehicle. The information of the shared file_can be stored in the operation
control urfiharswe pefatians siged as twe-dimensianad coendinatierwedres.i dm this cassh 5
aut omat ed- gui ded vehicle (for exanple, the information described as (3),
(4), (5 ,t%e@)utamwed gurdedevakatle pebsessemposition infornaitionyofeach wiatioh ed

gui ded vehicles can be designated as a nmaster automated gui ded vehicle,
and thi s rasl pesitieniofoeiredicgoifdad vehivle iigelfas ceblitatd Etaind Ffid w1 n the

case where the above-nentioned master automated gui ded
target station. For example, the position information of the automated
10  guided vehicle itself can be recognized by detecting the rotation of a running
motor relative to the initial position using a rotary encoder or the like and
caleulating the amount of shifting from the initial position.
In this case, the above-mentioned blocking control can be conducted
based on the map information. For example, either by checking the blocking
15  data before merging areas (regions of merging areas are stored as map
information) with reference to the map information, or by including
information on positions of other automated guided vehicles and areas
occupied by these automated guided vehicles in the map information and
updating at any time the information on the positions of the automated
20 guided vehicles and aveas occupied by the automated guided vehicles along
with the movement of itself and the other automated guided vehicles, the
automated guided vehicles can run such that the areas occupied by the other
automated guided vehicles do not overlap (interfere) with the area occupied

by itself.
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10 vehicle stores the information of the shared file, the gpgraliepscontrol
unit is not necessarily required. Furthernore, even if the operation
control WR®3BY8provided, in the case where the operati 8&TIBHPS uni t
fails to function due to sone reason, one of the autonmated gui ded vehicles
that was predetermined as a potential 15 master autonmated gui ded vehicle
can function as the nmaster autonmated guided vehicle. In this case, the
potential master automated gui ded vehicle periodically checks whether the

operation cont r oFytthetmiose, {the girbeutitanbelinRed was ddderibed bnefatrigntocont r ol
unit is functioning, the master automated gui ded vehicle backs up the

above- nent | by | Lt 0| . menory part
42 88eiod Bf %qggu&g]mta odt £5id8A36RMI bbc] KR Bnihenigl wiie

at the tine ent of a maltunction, thi vehi cl e takes

over the rgl t he st er .aut.gnat e ui.ded Mehicle wth the. |atest

backup | nt iR GrlBRE o A AEE Wi fpcer” AR et il bRkt P has

descri bed by referrin 0 a . case where the autonpted gui ded vehjcle

det ect s th@%ﬁ%ﬁe@%ﬁ@@n@ ang anrt applieshalsopapauigmetive

PCT/ JP01/ 09048 tapes) and runs automatically. However, the present

i nvent i%n vehipletwithrihe dunction efwedf-rwnmings swelnas vehiglesriy avveseyaetance | i nes

and can be applied also to a case where map information is used as running

data for apdxkmati c running. Here, the nmap information is information on

running routes on the floor 5 where automated guided vehicles run, transfer

stations, and podhehdfforsttioris p4iad ¢idd wioslebs DAN BhoRRth a8ta

t wo- di nensi onal coordinate values. In this case, theé automated gui ded

- vehicle p : bt ' ' ' :4-1.0N
CEARRARIAL At 1.1 MIITW! frtheXreRaftlombalinilhs, BAK £ARiLiLE

i nformation o e vehic self as co I'nate ns to a- target
station. Ft%neem L<e96t/ri‘i‘0(%) gdb@.‘? sclec%%arsqg%étfur}rg ,v&tr]:rul?e g%a% i tgecgme of

10  about 3.5 seconds was needed in the past from completion of a transport until

a start of the next transport. Therefore, the next transport can be started
substantially without any waiting time.
Furthermore, when, for example, 20 units of automated guided
vehicles are positioned, it took 10 seconds in the past to update the status
15  data of all 20 units of automated guided vehicles, but it takes only 10 X 9.6/
11000 = 0.009 seconds according to the present embodiment. Therefore, the
present embodiment has the advantage in that the status monitoring
function of automated guided vehicles can be conducted easily, and that the
real time also becomes excellent.
20 Furthermore, for conducting a blocking control to avoid collisions
between automated guided vehicles, when, for example, 20 units of
 automated guided vehicles are positioned, it was necessary to provide a
run-up of at least 6.6 m before a merging area in the past, which corresponds

to an-average distance for an automated guided vehicle to run from the time
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running _notor relative to the initial position using a rotary encoder or
the | i keYSht33¢% cul ating the anount of shifting from t h&@GTHPPIN048,0si ti on.
In this case, the above-nentioned bl ocking control can be conducted based
on the map information. For exanple, either by checking the blocking 15
data before nerging areas (regions of nerging areas are stored as map
information) with reference to the map information, or by including
i nf or mat i othecaniposited gwidad veliblerinbendsnimt ader aidbeiinaddd nlexgirgakear eas
occupi ed by these automated gui ded vehicles in the map i nformation and
updating abnéiby starmalldwaricafio eivehl O HEevdicadofdink@d$hebrédeataut omat ed 20
gui ded vehicl es and areas occupi ed by the automated gui ded vehicl es al ong
with the [ - te hded. pcles, the
OYERhe 2 Pcﬁeéﬁﬁfed%ﬂ J#ﬁ‘fs @Bh@ﬁ.asfﬂ%]}@% g.004598 5’.32!1%19 ‘§§ He

aut omat ed gui ded v S can run such t e areas occupl e ot her
aut omat ed i,ded vehicles do not overla interfgre) w.,th tihe area occupied
by i toel 1. Tl GEEoRER 5350k R s AeterAi (G aeiehth RGP RERA e
present_ enpodj nent. was, descri bed by referring fo . .an exanple of an

aut ormat®d ng%ﬁ’d’@& W@ﬁgﬁv ghoppng ﬁ%f’ra'é@ﬁkﬂﬁéfiigﬁ‘g‘?%iﬁ?@aenﬁp&g? ok Ctniiéns port of
articles in factories. However, the present invention is not limted to
thi s enmbodposihle dndedage the aneplof mpraingparensarhengt oy vhe aebicletambatari t h t he
function of self-running, such as vehicles in anusenent parks. Wen

i nformat i ot slspds sendwiteha bledkihge ssntirdlNvidioub gtappdag the hutumsabiedsi on rat e

of 1.1 Mops as in the present enbodinent, only a waiting time of 3.5 x 9.6
/11000 = £uided veheda.dsAs & resaM) firctranbhdrd capdility BPtHd ABtoRiated guided

10 gui ded vehicle itself can be recognized by detecting the, hgtrﬁté of a

vehicle can be impioved.

10 As described above, the present invention can provide special effects
in which the waiting time of an automated guided vehicle can bé eliminated
substantially by significantly shortening the communication time of various
information, the transport efficiency of an automated guided vehicle as well
as the operating rate of work stations and production lines as 4 whole can be

15 improved, the system can be constructed and changed easily by sharing the
file in which the information needed for running is stored with each
automated guided vehicle, and the flexibility of the operation control system

for the automated guided vehicle can be improved.
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10 about 3.5 seconds was needed in the past fron1conp|etiomlg%rﬁzﬁﬁﬁ@sport
until a start of the next transport. Therefore, the next transport can be
started substantially without any waiting tine. Furthernore, when, for
exanple, 20 units of autonmated guided vehicles are positioned, it took 10
seconds in the past to update the status 15 data of all 20 units of

aut omat ed gui ded vehicles, but it takes only 10 x 9.6 / 11000 = 0. 009
seconds according to the present enbcdikiM$. Therefore, the present

enbodi nent has the advantage in that the status nonitoring function of
aut omat ed gui ded vehi cl es can be conducted easily, and that the real tine
al so becones excellent. 20 Furthernore, for conducting a bl ocking control

to avoid collisi aASutbRbYRERAALY QERICRMCE BbAGHCHENA HBSpoMiRrtiflel ofxanpl e,
20 units of automated gui déd vehicles are positioned, it was necessary to

provide a gias W R nh.‘g% %ﬁﬁ’c&ﬁﬁﬂﬁrﬁ? (o] ' past,
whi ch cor-respoﬁdsr Ib an a ‘tﬁ‘ggé I stance F&g%’ gﬂ'i?%&n%?ﬁa&&g@g%& vehi cl e
to run fror‘r;lé}ga tcioﬂﬁ) §$ 4 April 2005 WD 02/33498 PCT/JPA /09048 the

enr c

aut omat ed gui de @intends to enter a desi gnated nmerging area until
a start allowance i.s.qgi ven.. However, . accordi to.,the present enbodi nent,
a required run-u?)"”i”'sel%.séo%l@?%aPemgﬁ@p&r(fgg§a?ﬁ@gg? IBHE® ¢ hat
essentially a run-up is no | onger necessary, Thus, a start_all owance can 5
be given wi ‘P%‘Hﬁa@rb‘ﬁrﬁq{@vﬁ“ﬁém&%‘éﬁ%%@% Hetheaniomated ghifledivehiclaot only
possi ble to reduce the area of nerging areas where only one vehicle can
enter but kY slie bebigrman exisend|deyicerngnoonteddp thi idrel arest myppionlg of he
automated guided vehicle. As a result, the transport capability of the
aut onat ed goetdedn wabilrdreuteamabel gwided wetlicle,

a memory part for storing at least information passed or referred to
from the external device or from the another automated guided vehicle and
information related to the automated guided vehicle itself, and

a control part for controlling the wireless local area network adapter

and the memory part.

2. The automated guided vehicle according to claim 1, wherein the
automated guided vehicle refers to and timely obtains information needed for
running of the automated guided vehicle, which is stored in the external
device or in another automated guided vehicle, by itself via the wireless local
area network adapter, and running control is conducted by itself based on

the obtained information.

3. The automated guided vehicle according to claim 2, wherein as the
information needed for running, the automated guided vehicle timely obtains

running data indicating running routes by itself via the wireless local area
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10 As described above, the present invention can provide sggg%&hg%h%ects

in which the waiting tinme of an automated gui ded vehicle can be elim nated
substantially by significantly shortening the communication tinme of various
information, the transport efficiency of an automated gui ded vehicle as
well as the operating rate of work stations and production lines as a
whol e can be 15 inproved, the system can be constructed and changed easily
by shari ng tésvorkiadeptar. whi ch the i nformati on needed for running is stored
wi th each autonmated guided vehicle, and the flexibility of the operation
control system for the automated gui ded vehicle can be inproved. 20 40 4
April 2005 CLAIMS 1. An automated gui ded vehicle for conducting a transport

of articlesqor PhdantoMAidRBhideIHIecHSRIAN S Qdirh W RHHHU e t he
aut omat ed gui ded vehicle conprising a wirel ess |ocal area network adapter

for passi NGufiéri @bl htogddr r.;alrbe.?/ﬂgggﬁ% ot 38 LRI AR A IPbREARL! N9 |

t he aut omat gul ehicle et'ween~an exter nal I'Ceé connected
to the | oc . ne r et ween_anot her aut pnat i ded vehi.cle, a
memory par tainff(gl{f%%%} %%ggagts%fnétarggu?%F g?r ke OB?E%(ggulgggr"g&ecﬁj?gﬁl@%ﬁ from

the external. devi ce or 1f?r?gmthe anot her aut omat ed gui ded vehicle and
i nf or mat i on"AEPETEFTE ‘PFE 24eR BREYE 4&d vehicle itself, and a control

part for controlling the wireless |ocal area network adapter and the
menory part. 2. The autonmated gui ded vehicle according to claim1l1, wherein

the automated guided vehicle refers to and tinely obtains information
needed for 5. The automated guided vehicle according to claim 2, wherein the

memory part stores information on the present position or status information
indicating the present status so that the external device refers thereto via the
wireless local area network adapter and determines an automated guided

vehicle to which a transport request is output.

6. The automated guided vehicle according to claim 2, wherein as the
information needed for running, the automated guided vehicle timely obtains
information on start instructions for the automated guided vehicle by itself

via the wireless local area network adapter.

7. The automated guided vehicle according to claim 2, wherein as the
information needed for. running, the automated guided vehicle timely obtains
area entry information that controls the automated guided vehicle from
entering a designated area of running by itself via the wireless local area
network édapter, confirms whether there is any other automated guided

vehicle in the designated area other than itself based on the obtained area
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runni ng of the automated gui ded vehicle, which is stored 'Q4h.ﬁﬂ§%kﬁ¥”al
device or in another automated gui ded vehicle, by itself via e wWreless
|l ocal area network adapter, and running control is conducted by itself
based on the obtained information. 3. The automated gui ded vehicle
according to claim?2, wherein as the information needed for running, the
aut omat ed gui ded vehicle tinely obtains running data indicating running
rout es by i eseyinformatibe, and detesmihacahethee o 4ited tAp ebigRRM ares wor k
adapter. 4. The automated gui ded vehicle according to claim2, wherein as
the i nf or nbasedinomeededultaif jndssihae. the autonated gui ded vehicle timely

obtains information on transport requests for the autonated gui ded vehicle

by itself via the wireless |ocal area network adapter. 5. The automated
gui ded vehicle according to claim2, wherein the nenmory part stores

informationgon tqg. ‘*(ﬁﬁ‘%tfed%?(ﬁclléd Ea%&&tdﬁf[?ﬁ s '\nﬁ{ereﬂlqg![tﬁxgt ing the

pr esent status so t hat erna eV|ce refers ereto via
| ocal area a det.er ni,nes an_.aut ui ded,, vehicle to
which a traﬁ?%b é?§%§e§¢5q§#% ?éV%PHi%1 %ggtﬁuﬁgﬂﬁﬂﬂ ot cl e
according to clal er as th i nformation needed f runni ng, the
aut omat ed oA GEPLE W%YMPPB‘H;?W“F%%‘?% 5 Ahap ise rtlhel nstructions
for the automated gui ded vehl cI e by itself via the wireless |ocal area
net wor k - adaPigmatyc &l@é@%%@@@ﬁ@@ﬂ@ﬂﬂ@h@ is|storef2,
wherein as the |nfornat|on needed for running, the automated guided

vehi cl e ti m#l thespternabdedesear imtheyanather arstonuried igaidedorehide, st addingt onat ed

gui ded vehicle from entering a designated area of running by itself via
t he wirel esiss bonadlerstifemtion information thereto, enters the designated area and

occupies the designated area.

9. The automated guided vehicle according to claim 7, wherein in the
case where the automated guided vehicle confirms that there is an automated
guided vehicle in the designated area other than itself, the automated guided
vehicle updates area entry standby information that controls the entry
standby of the designated area, which is stored in the external device or in

- the another automated guided vehicle, by adding its own identification
information and priority thereto and waits to enter before the designated

arca.

10.  The automated guided vehicle according to claim 7, wherein in the
case where the automated guided vehicle confirms that there is no other
automated guided vehicle in the designated area other than itself, the

automated guided vehicle obtains area entry standby information that
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networ k adapter, confirnms whether there is any other auto 9 pbeed
vehicle in the designated area other than itself based on tal ned area
42 4 April 2005 entry information, and determ nes whet her to enter t he

desi gnat ed area based on the result of judgenent. 8. The automated gui ded
vehicle according to claim?7, wherein in the case where the autonated

gui ded vehicle confirnms that there is no other automated guided vehicle in
t he desi gnateedrals ¢lae ehtigrstaddby éfttheldesighhted aehpwhickdisgtio@ddn\tréi cl e
updates the area entry information, which is stored in the external device

or in the anathell daviceBRieehdgahsttdr ¥atimhRd dWidatitéiible, hhE wheR it is
identification information thereto, enters the designated area and

occupi es t%ﬂ@ﬁ@%ﬁ%@ﬁeq@m%ﬂl%@m&@@gﬁm&%ﬂﬁ@e Mgi%éﬁhsh gerding to

claim7, wherein in the case where the aut ted gui de confirms

that there x!vﬁh% HEnggnggr b%égdog-ﬁm %Bt%_{ngd:fgl&%b&agﬁ% Qué‘ﬁea ot her

than itself, uto gul tes area entry standby
informati o t controls . the_entr st.an he, .desi d .area, which
s stored f‘ﬁp@% s B bR raddon REREY fed a ui RuRa Goytr o

vehi cl e, ding jts own identjficati mation and priority thereto
and waits tlﬁqgﬁﬁg%t%@ﬁ‘%t@n’tﬁ# E‘é’é%%ﬁ’&i’@ge al}Yef&jd%i%l ts P P gui ded
vehicl e according to claim7, wherein in the case where the autonated

gui ded vehiiBf QI,IIE%WH fhesetohenterhane opeupies Sahdesigaaledmaead gui ded vehicle in

t he designated area other than itself, the automated gui ded vehicle
obtains area entry standby information that 43 4 April 2005

11.  The automated guided vehicle according to claim 7, wherein the
automated guided vehicle comprises detection means for detecting a mark or
other distinction means on a running path provided in a position before an
entrance of the designated area by considering a running distance enabling
stopping before the entrance, and the automated guided vehicle obtains the
area entry information based on a detection of the distinction means by the

detection means.

12. The automated guided vehicle according to claim 2, wherein as
information needed for running, the automated guided vehicle timely obtains
running route change data for instructing a change of routes from a present
running route to another running route by itself via the wireless local area
network adapter, and runs by changing its running route to the instructed

running route based on the obtained running route change data.

13.  The automated guided vehicle according to claim 1, wherein the
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controls the entry standby of the designated area, which i%ﬁk?ﬂ%o‘s” t he
external device or in the another automated guided vehicle, ahd when it is
confirmed that there is no other automated gui ded vehicle other than itself
with a higher priority based on the obtained entry standby information,
updates the area entry information, which is stored in the external device
"or in the another autonated guided vehicle, by adding its own
i denti f i cat awmwmaind guidsdd whitlhenables veprtating of chneportpioasrd beftelass gnat ed
area. 11. The aut omat ed gui ded vehicle according to claim7, wherein the
aut omat ed  gstostellinvgie ke10ep Bprt daswiRingCdAtaRhfRMSrehdte febeskinpvia mark or
ot her distinction neans on a running path provi ded in a position before an
entrance of tHdgcalests pateskaehdikt&QRs veeriNg a running di stance enabling
stoppi ng before the entrance, and the automated gui ded vehicle obtains the
area entry informati on based on a detection of the distinction nmeans by the
- detection neans. 12. The aut omated gui ded vehicle according to claim 2,
wherein as 4 nf ' d,for . .running,..th ut omat ed qui.ded vehicle
el y oot ale. TR Re PE N ey R e o SRR Ot M efnge o
routes from resent.. runni route to another ruynnjng route by itself via
the wirel es%lﬁog“t%?g%@&d%gﬁ%r:m&éﬁ armelgdy reRmrdusine dexitsifiy its running
route to the instructed, running route based on the obtained running route
change dat arePTaducing miiie Aatacstotsd Welhearmere Pate harwymared iggidadl, wherein
the 44 4 April 2005 automated gui ded vehicle enables updating of transport
control sofvakagle engblingrevimiting thammstodataras appropuiaie thmoughatemoter ough
renote processing via the local area network by the external device. 14.
The aut onatpacersine diavthhilotad aaecoetion) Hyothelextemal dewies.ei n t he

15.  The automated guideci vehicle according to claim 1, wherein
information on start instructions or other messages passed by radio with the
external device or another automated guided vehicle includes at least one
selected from an identiﬁcatidh number of the external device or of the other

automated guided vehicle and a task identification number.

16.  An automotive vehicle with the function of self-running, the
automotive vehicle comprising

a wireless local area netwbrk adapter for passing or referring to
information or software needed for running in the autéﬁmtive vehicle by radio
between an external device connected to the local area network or between
another automotive vehicle,

a memory part for storing at least information passed or referred to
from the external device or from the another automotive vehicle and

information related to the automotive vehicle itself, and

45




aut omat ed gui ded vehicle conprises a nelody reproduci ng dey ggril 2005
reproduci ng nusic data stored in the nenory part, the automated gui ded
vehicle enabling rewiting the nusic data as appropriate through renote
processing via the local area network by the external device. 15. The

aut omat ed gui ded vehicle according to claim 1, wherein information on
start instructions or other nessages passed by radio with the external
devi ce or anot hea cenitrcingere brguwintedlivethecivizeless lacdbarcat ndteasit adagter sel ect ed
froman identification nunber of the external device or of the other

aut omat ed gandieite Mehiciy @agidd a task identification number. 16. An
autonotive vehicle with the function of self-running, the autonotive
-vehicle conprising a wireless |ocal area network adapter for passing or
referring'to information or software needed for running in the autonotive

vehi cl e by dio : r [ ; area
net wor k- or g‘gt mgﬁp%g%?ﬁgﬁé‘g%ﬁ%@o@é% v%ﬁ?]ag?qqg? ?eh%?@j%ggﬁ%t¢%§als’? oring
at | east infornation pass or referred to . from ext ernal vi ce or
from the arvSTIR RBR BEERE LBl O SREs fiorhfatics) Aldeor SShER ¢ 35 1o
autonotive vehicle itself, and 45 4 April 2005 a control part for
controlli nga‘ftﬂﬁi%"?é@ﬁ@ I%@%&é’%é‘ﬁhﬁ’g?%‘?ci% xterngh deviee Ofddory part .
17. The autonotive vehicle according to claim 16, wherein the autonotive

vehi cl e r ef@ihepagtomatpdanidedsichiicle, viathe wirclesn lorsd asep nefwarkinni ng of t he

autonotive vehicle by itself, which is stored in the external device or in

anot her autasiapter agdirdadingéirdra is epadutted yritdelfdmskd oal tharakdaimedwor k

adapter, and running control is conducted by itself based on the obtained
information.

18. An operation control system for an automated guided vehicle
including an automated guided vehicle for conducting a transport of articles
or other work by running a designated running route and an external device
for passing information by radio with the automated guided vehicle,
| wherein the automated guided vehicle comprises a wireless local area

network adapter for passing information by radio with the external device
connected to the local area network or with another automated guided
vehicle,

the external device or one of automated guided vehicles stores
information on start instructions for the automated guided vehicle or other
information needed for running, and

the automated guided vehicle refers to and timely obtains the
information needed for running, which is stored in the external device or in

another automated guided vehicle, by itself via the wireless local area
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information. 18. An operation control systemfor an automatged giiges
vehicle including an autonated gui ded vehicle for conducting a transport
of articles or other work by running a designated running route and an
external device for passing information by radio with the automated gui ded
vehi cl e, wherein the automated gui ded vehicle conprises a wireless |oca
area network adapter for passing information by radio with the external
devi ce connewosk atlaptaneahd cahnimgsmnte] wordndircted b imaldbhsed anttberat ed

gui ded vehicle, the external device or one of automated gui ded vehicles
stores i nfastaiiaddnfarmeagioar.t i nstructions for the automated gui ded vehicle
or other information needed for running, and the automated gui ded vehicle
refers to and tinmely obtains the information needed for running, which is
stored in the external device or in another autonated gui ded vehicle, by

itself via {die WA LelBss félo&ﬁimgﬁl?gaﬂgpéra%wﬂ &f&PQﬁtedﬁg t}égifgr@éﬂﬁﬁlﬁ;érlﬁa gingn

running control is conducted b self based on t

19. A neth . i: ' i hi cl

by pasei ng. PhPariat i neiod i BB ANET 1 afPaR TR B e {or

Funni ng. r outBRERER GePndh il DhRELPHR oY sU it e s et vor k vi a
irel I I t k, th t hod i Si t he st )f stori

nf or mat o HEERBEPH S AL RIS o RGEPRFGHTRA RS PERYOTIS VR e uct | ons

for the automated guided vehicle in the external device or one of a
plurality o¥irelgselvaekaregaeaiwark; dhe matbod comprising the steps of

storing information needed for running including information on start
instructions for the automated guided vehicle in the external device or one of
a plurality of automated guided vehicles,

referring to and obtaining the information needed for running, which is
stored in the external device or in another automated guided vehicle, via
the wireless local area network in the automated guided vehicle, and

conducting running control by itself based on the obtained

information.

20.  The operation control method according to claim 19, the method
comprising storing area entry information that controls the automated guided
vehicle from entering a designated running area in an external device or an
automated guided vehicle,

obtaining the area entry information from the external device or
another automated guided vehicle via the wireless local area network in the

automated guided vehicle,
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referring to and obtaining the information needed for runnign IS
stored in the external device or in another automated gui ded \’7peh| cle, via
the wireless |local area network in the autonmated gui ded vehicle, and
conducting running control by itself based on the obtained information.

. 20. The operation control nethod according to claim219, the nethod
conprising storing area entry information that controls the autonmated

gui ded vehi cl e fenimueEngevhathernthdes it ether amtdomgtesl mrdéed velnickexindhaal
device or an automated guided vehicle, obtaining the area entry

i nf or mat i ondésigmatet erex berenahan éwelf ®ased oanht bbtaifed ared @trgui ded vehicl e
via the wireless |ocal area network in the automated guided vehicle, 47 4
April 2005 gpa@edrhatidignehet her there is any other automated guided vehicle
in the designated area other than itself based on the obtained area entry

| nf ormat i on, andqeehAtdhp b NE et e inkbe aHALPHANRLGHR RRuRased on

the result of judgenent.
of judgement.
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